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CONTRIBUTIONS OF THE MAR LFFORT 
TO M E D I C I N E 

Cornelius P Rhoads 

\ctuiK rrt«t(knt Tic Ncu ^ ork \cn<lcm\ of ^Udlctne 


subject of tins i8tli Gndintc Fortniglit of 1 he \lu 
Y ork Acadenn of Medicine is the Contribution ot rlie 
M ir Effort to Medicine It is ippircnt from the protinm 
tint this contribution is a most inelusn c one I host w Iio 
attend the complete series of meetings \er\ olmmisK 
will heir presented eertnn fiinl results of m effort in seientihe imevti- 
guion without precedent in the histore ot this or ol m\ other enuntre 
Contribution is t meiningful term It implies tint through the w r 
oui scientific medic il knowlcdce Ins ad\ meed to an extent hex ond vhit 
w Inch could in\c been expected in a pc tee rime period of smiihr iciigth 
The truth of this impiicuion is sclf-t\ident \n\ single one 0 } the 
outstmding dcxclopmcnts which x\iil be diseus''ed it the meeting'- " 
this rortnicfht: would line been t most notiiile teLompl.sh 1 .nt fo' 
whole deetde of rcseireh done u the tempo o! the nnos 1 eh • m 
fuithermorc is eiptble ol direct pncticil ippiieu'oi ^ 

medicine These ul\ inccN tre most desirible things Tliex re ’ i t 1 " 
indeed not iblc nor onl\ tor wlnt tieh one i le 's i'<ree'’\ . e^'. 
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of disease, but also because of what each one means indirectly in terms 
of possible developments to be expected in the future 

It IS the duty of ei'^er)'- physician to apply effectively m the care of 
his patients those scientific advances which have been proven to be of 
lvalue Ever}'' physician has an additional responsibility This is to facili- 
tate in ever)" ivay in his power the making of further advances This 
series of lectures should proiude an ideal opportunity to consider not 
only the outstanding ivar time triumphs of the scientific method in 
medicine, but also to consider for future application the way in which 
these tnumphs were brought about 

Let there be no mistake about it Each one of these great discoveries 
which IS presented here as an accomplished fact represents the end 
result of almost interminable labor, of unending disappointments and 
frustrations, of legions of false leads folloived and of theories discarded 
More than this, however, they represent something which sets apart 
the contributions of ivar medical research in contrast to the studies 
on similar subjects in peace time This something is the organization 
and direction of research toward the solution of a specific problem 
or problems 

Organized w ork may be called development as opposed to research, 
if i"ou choose M^hatever it is called, it has given in the past 4 years 
to medicine and to the public the advances wTich have been bitterly 
needed since the dawm of civilization If these advances are desirable 
ones, and few w ould question the desirability, it is pertinent to review" 
brieflv here how their production was accelerated during the w"ar 
Once the means, or technique, is clearly in mind, w"e may consider 
how bi" the same or a similar technique a similar rate of progress can 
be continued during the peace 

Perhaps the first point to be established is w"hether w"e w"ish to 
continue medical advance at the rate now" attained Few" individuals 
would oppose continued productivity" unless they felt that the cost 
w as too great in terms of fundamental human values, such as individual 
liberty, or possibly w ould interfere w"ith long term advance Interest- 
inglv enough many do maintain both these objections This fact is 
w cll illustrated by the recent discussion w"hich appeared in the columns 
of the ATty Tor>(" Tw/es The basis for this discussion w"as a report 
by Dr A^annevar Bush to the President of the United States, entitled 
“Science The Endless Frontier ” This report w"as prepared in com- 
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pliance with a request from the President for recommendations as to 
what can be done now in the war of science against disease to organize 
a program for continuing in the future the w ork hich has been done 
m medicine and related sciences during the war In the preparation of 
the report exceedingly careful consideration was given to the opinions 
of a very large group of individuals eminently qualified to discuss the 
matter An important conclusion was reached This is that if progress 
m medicine is to be maintained the government should extend finan- 
cial support to basic medical research through grants both for research 
and fellowships Another conclusion is presented which raises certain 
very important questions This second premise is that “the stnking 
advances in medicine during the war have been possible only because 
w^e had a large backlog of scientific data accumulated through basic 
research in many scientific fields in the years before the w ar ” 

A third conclusion is a corollary to the second and reads, “Progress 
in the w'ar against disease results from discoveries in remote and un- 
expected fields of medicine and the underlying sciences ” 

These 3 conclusions warrant serious thought They impfi, in es- 
sence, that the only w'ay to maintain progress in medicine is to pro\ idc 
support for the accumulation of scientific data through basic research 
in many fields This statement is made in the face of the c\ idence tint 
organized research in certiin limited fields during the war resulted in 
advances more rapid than would have been made without this organi- 
zation and direction In short, the adaances which arc to be presented 
at this Fortnight, as w ell as those made during the w ar in almost e\ er\ 
field of science, cannot be continued, it is claimed b\ the \er\ meins 
which produced them during the war 

Only one conclusion, then, is possible from the public siimnnr\ 
of the best scientific opinion of the countri' \\ c must concede that 
It IS impossible to do basic research and at the sime time to make 
stnking ad\ ances This is cqiin alcnt to sa\ ing that research and dc- 
\ clopnient are nuituiIK inngonisnc hence since w c c innot In\ c both 
It IS Slid let us pnnide Fcderil funds for the support of rcscircli and 
let de\ clopnient look ifrer itself The experience of the pwt '-uggests 
rliir under this s\ stem de\ clopnient lig'' and long periods often de- 
cides cl ipse before the fundimennl obscre ition is converted througli 
dc\ clopnient into something ipphc'ablc to the cure of the sick dlirtx 
xcirs elipsed between the production of pinercnic d'-ihetcs -nd the 
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a\ iilabilit) of insulin 

The public and the practitioner are \ itally interested in the main- 
tenance of broad actn it> in fundamental research m all fields of sci- 
ence The^ are equally vitally concerned to see that fundamental 
disco\ eries are de\ eloped to applicable techniques as quickh as possible 

Let us be sure, then, that the lessons of this war are remembered 
and con\ erted into action Let the physician and the public be vocal 
and demand that the present rate of medical advance be continued 
If we cannot have concurrent research and development under the 
existing facilities, let the facilities be expanded All pox\er to the ex- 
plorer, to the contributor of new, unexpected and basic facts through 
the increase m the general backlog of scientific knowdedge All pow er 
to the unsung hand of the de\ eloper, whose work, though equally 
laborious, is less spectacular Let us be certain that w e have the very 
best basic research possible and let us demand that at the same time 
de\elopment keep pace If this require planning and initiation and 
organi7ation, as was the case during the w'ar, let us have these but m 
such a way as not to interfere with individual freedom and mitiatne 
But withal, let us not lose sight of the fact that development has a 
place Both the prospector and the miner are needed to get out the 
gold It IS the gold of the applicable discovery that is needed by the 
million occupants of our hospital beds and by the physicians wdio wish 
to help them 
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MODERN CONCEPTS OF WAR NEUROSES* 

The Lvd'iutg Kast Lecture 

Brigadicr General William C Mexxixger, MC, AUS 

Dirt tor Nt.iiroi>N>chntrj Coti^^uUnut^ Dim ion Ofticc of The Surgeon General S \rm> 


a conservarj\ e estimate, there are at least a million more 
people in this country tonight than there -were three 
years ago, who have heard of, have dealt \Mth, or are 
personally concerned with that medical entity called 
psychoneurosis Many millions more are familiar wnth 
pseudonyms for this illness— operational fatigue, combat fatigue, combat 
exinustion From tlie language of the G I , one could add more terms 
descriptive of neurotic reactions such as gang plank ptters, slap happy, 
bomb happy, reple deple exhaustion, etc We in medicine are con- 
fronted with the fact that the membership of the military and their 
families it home ha\ e become increasingly educated on this subject, 
for better or w orsc, during the last three years It is now a paramount 
responsibility of the medical profession, not only to correct much of 
the misinfomntion that exists, but far more important, to understand 
and cfTectnelv treat this illness There arc many former soldiers among 
the three hundred thousand odd x eterans x\ ho ha\ e been discharged 
from the Armx bcciusc of this illness xxho will need medical help 

Fhcrc IS a ecrtiin incoiwruitx in the fact that it was the war which 
directed such a bright spotlight onto neurotic illness Cenainly no medi- 
cal condition which occurs m cixihan life can compare in incidence 
w irh tlic ps\ choiicurotic problem, the origin of w hich lies in the con- 
llicrs c iiiscd b> the pressure of c\ ervdax aca\ iry, the competitix e nature 
of economic ind social life About fift\- per cent of all x\ho go to a 
plnsicnn present pnnnnix emotional difficulties that correctly classified 
arc some tx pc of ps> choncurotic rcacuon to the problems in their In es 
M ith this cixilnn bickground, it is not surpnsing that the strenuous 
cxisrcncc of the \rni\ prccipirucs further neurotic expressions Thus 
life in the Anncd Forces focused conspicuous attention on this charac- 

' f ' ' ‘ 'c' rr 'r 1 . ’ ccn h Cra'ti c lo - u’ n Tlr \c« So k Sc-'’— -v o 
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tcnstic of the Amencan people 

E\en more sicrnificant than the larsre number of individuals who 
are diagnosed b^ the doctor as psychoneurotic, is that sizeable segment 
of the populace which makes a difficult adjustment to life, though 
ne\ er develops a neurosis They manage to get along reasonably w ell 
only because of some sort of support, some special indulgence, some 
particular type of relationship There are many variations in such ad- 
justments— the husband w ho lets his wnfe assume the masculine role, 
tlie wTfe who plays this role, the joiner and the hermit, the braggart 
and the gossiper, the daredevil and the timid soul They are the objects 
of our obseiT’^ation and comments m the closed circle of friends and 
family They are not patients of any doctor and may be productive 
members of the community They are, nevertheless, neurotic We, those 
of us w ith any psychiatric insight, should not fail to appreciate that all 
the rest of us make use of neurotic defenses to some degree, ahvays 
w hen under special stress of the environment and often wdien the stress 
IS entirely internal 

A^'ith the psychoneuroses and the neurotic adjustment reactions, psy- 
chiatry IS familiar The growth in our knowdedge of the understanding 
of the anatonw" and the physiology of the personality has given us a 
reasonably clear picture of the mechanisms behind such relationships 
and bcha\ lor It is the consensus of the great majority of the psychiatrists 
in the Army and the Navy, that the same mechanisms are operative 
in the military and that the same clinical pictures occur as w'e see in 
cuilian life Kssentially, the response is the same wdien John Smith 
cannot adjust himself to the family at home or the artificially created 
family situation in the Army, wdicn Paul Jones cannot stand the tempo 
of the factorr^ and is unable to stand that of the Army 

There is, how e\ er, a group of reactions in the Army wdiich does 
descn e special consideration because of certain features in the dynamics 
of Its de\ elopment that arc characteristic There are personality dis- 
orders occurnng in the course of combat wdiich, though not ncw% are 
at least different from those customarily seen in cuilian psychiatric 
pncticc It IS this limited field to which I shall dciote my attention 

BvCKGROEND rOR UvDDRSTA^'DI^G CoMBAT ExHAUStlOX 

A prerequisite for understanding either pathological processes or 
pathological states is a knowdedge of the normal This entails not only 
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anatomy but physiolog)^ and applies to the psyche as \\ell as to the 
soma In spite of the difficulty of condensing such an explanation into 
the time allotted here, it seems desirable to set forth certain fundamental 
facts regarding the personality and its functioning that are well known 
to d\ mmically oriented psychiatrists, in vieu of the fact that the mam 
point of this discussion is psychopathology'- 

A child IS bom, as any other quadruped, primitive, cannibalistic, 
asocial and uninhibited The personality at birth is endow ed w ith the 
two recognized fundamental drives of aggressn eness and erotism, per- 
haps more broadly described as destructive and constructne urges, as 
hostility and love ith grow th and training the personality develops 
Its indi\ iduality with a conscious regulating portion which becomes 
the ego The child learns to curb his instmcm e infantile beha\ lor 
through the training and supervision of his parents Initially all restraint 
is exercised by these external pow'ers The child learns to control his 
iggression and is row arded w ith love Beginning in his earl}’- childhood, 
he unconsciously incorporates this control function within himself and 
ps}'choIogically includes this function of Ins parents within his own 
personality as his conscience 

^^'hcn the personality is mature, failure on the part of the ego to 
control the aggressn e impulse is alw ays accompanied by anxiety Con- 
sequently inxiety comes to be a signal of disturbance w ithin the pcr- 
sonaht} The impulse acts as a threat to the security of the ego wdneh 
has from experience the foreknowledge of the disapproval from the 
conscience The picture becomes complicated w hen there is in addition 
to the internal threat, an external threat in the form of danger Ps\ chi- 
atricilly, it may or ma\ not be rather simple to differentiate anxiety^ 
which irises because of a disturbance wnthm the personality- from the 
ipprchension or fear that arises from the external situation Tlius, the 
compulsnc indnidual often may manifest anxiety without any' external 
dinger or threat In some instances we see great apprehension or fear 
line entirely to external danger w Inch superficially may resemble anxiety 
Or they ma\ be combined as in the case of the combat soldier 

riius m a \cry o\ cr-siniphficd condensation of the dynamics of 
inxictx wc sec tint its origin is the unconscious ifj(jrcssnc impulses 
which threaten the ego which if it fails to control them is cntici/ed by 
the conscience I'hc conscience also becomes of special siimfficancc to 
the combat soldier in that its entical faculties of ccnain belnsionre re- 
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Jaxed and its indnidual idealism or code is, to some degree, displaced 
by the group code Its development, and in fact the development of 
the total personality', is subject to many \ ariations AMth numerous potent 
influcnnal factors 

The relationships of the soldier y ith his father and aa ith his siblings 
may both greatly influence his acceptance of his mihtary’^ role Ideally 
the child likens himself to his father, follon mg an initial and important 
struggle in his orientation toward authority When this identificaton 
has been relam ely smooth, the son accepts the role of submission to 
this father authority, becomes dependent upon him and borrows psy- 
chological strength from the process 'V^'here the ideal role has -varied 
and the son has developed no identification, where he has continued to 
resent the father and his authority, one must expect difficulty m all 
subsequent situations w'here the individual must be subservnent to a 
father figure This has frequently been encountered in the adjustment 
of the soldier to his leader and is of special significance for the man in 
combat Except as eccentric daredevils, such soldiers are a liability m 
combat, but only a small minority fall in this category The great 
majorit\ transfer their original unconscious relationship toward the 
father to their commanding^ officer 

Further complications in the de\elopment of the personality are of 
special importance in some soldiers Even in ideal maturity, recognized 
unconscious patterns of reaction exist between siblings Associated with 
these are posim e and negative feelings of aflFection and hostility In 
the soldier’s situation, the buddy may unconsciously come to represent 
a particular sibling and his reactions are, to some degree, predetermined 
b^ Ins relations to his true siblingj Sometimes there is a strongr attach- 
inent v ith minimal negatn e feelings and sometimes a strong attachment 
despite strong negativ e feelings Army life in itself is often conducive 
to \cr\ strong attachments between men They share training, experi- 
ences md dangers \‘\ hen one is w ounded or killed, such experiences 
alone may explain much of the reaction On the other hand, where a 
prc\ lous sibling relationship existed in w Inch there w as unconscious 
hostiIir\ th s ma\ be the chief determining factor in the s\ mptomatology 
of a breikdown One must postulate that in all cases, the early family 
rel itionships condition the soldier’s beha\ lor tow ard his associates 

One must not ignore other factors operative during the formatne 
period which ha\e also influenced the pattern of the soldier’s person- 
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aht}" These make up the total social emironment m ^\hlch he grew 
up to funcuon as an individual Civilization represents an extension of 
the original parental influence as a curb of the primiave man uhich 
aims toward social matunt}’’ of his group For the soldiers in this Mar 
there m ere many special national problems and attitudes present m hich 
directly influenced their childhood and adolescence Some of these m ere 
parental unemployment, the struggle of democracy \ ersus dictatorship, 
an isolationism in attitudes of our people toward the rest of the m orld 
There were the good and the bad effects of radio, screen and transporta- 
tion speed which developed concurrently w ith the soldiers of this w ar 

In addition, the tradition of the American culture is to produce a 
personality Mith emphasis on indi\ idualism and independence Deeply 
ingrained self-respect and a high degree of self-determmism m ere Ameri- 
can characteristics and these \\ ere coupled \\ ith a free and unrestricted 
pri\ liege of self-expression Such x\ ere the influences to \\ hich the per- 
sonalities of our soldiers m ere subject 

Nnn Lv\ iRovMENT\L Stresses in Becoming a. Soldier 

Pearl Harbor caught us unprepared to aggressn ely express ourseK es 
in Mar against another nation In contrast to the belabored debate of 
the months preceding, as to m hether or not the shoM in Europe m as any 
iffiir of ours, the psychological effect of Pearl Harbor on the nanon 
M IS to cement us into a sinimlarh unified attitude Unfortunatelv be- 
fore many months had passed that unanimity of opinion and determi- 
n uion of purpose became soiiieM hat decimated and \ ague At the same 
time, men Mere regularly and speedily taken into the Army in large 
niimbcis hat m as their niotn anon as they joined the Arms - One has 
to conclude that in a great majontx' of instances these men beinsr lau- 
ibiding cin/cns came in because it Mas the Mill of the country Not a 
fcM Iiul a resigned itntude and undoubtedK the lack of emotional 
tone in the populace at large led many to feel that fate had pla\ ed them 
1 poor gime They Mcnr because it Mas their duty but rareh uith 
tiuhusnsin or coniiction 

\\ lien the man becimc a soldier there were changes in his external 
siuution mIucIi demanded major readjustment He case up his normal 
gnnficitions almost ennreK He had to accept separation from his 
I miiK Ills home lus job his fnends wirh hrtlc in prospect except the 
possihilita of uhenrure lie had to gi\c up hr induidinl identitx and 
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become a member on a team, m ith the only rew ard being his identifica- 
uon with that team He had to accept severe prnations in return for 
\ erv' restricted gratification 

For that group of men who had to go into combat, there was an- 
other scries of adjustments required, those for w hich there is no parallel 
in kind or degree in ci\ ilian life The personal danger surrounding the 
combat soldier made all other adjustments pale into relative insignifi- 
cance The neecssity of throwing over all previous ideals, not only of 
his ow n conscience but of the group conscience to accept the requisite 
of killing to at Old being killed w as a greater change than many people 
realize Frustration w as a daily parr of his life, sometimes in the form 
of w aitmg— days, w eeks, months, sometimes m the deprivation of essen- 
tial supplies Confusion wms routine m his life and the noise and wdiistles 
and fiares of battle are be) ond the imagination of anyone w^ho has not 
heard and seen them Insecurirv'- w'as constant, not only m his personal 
doubts of himself, but also the doubts regarding his orders, doubts about 
the leader’s ability, and know ledge, doubts as to w'hether the higher-ups 
understood and wmuld act, or permit him to act In addition to all this, 
was the extreme physical discomfort, the loss of companions, the ever 
present pain and death 

All of these factors operated on the personaht)’' and it is amazing 
that so many American men tolerated them so effectively There w ere 
comparam eh’ few compensations, few' supports against all these pres- 
sures But w ithout question it w'as these supports that enabled them to 
function Probably the most important of them was the leadership of 
the unit Psychologically the leader is w'ell recognized as represennng 
the strong father figure who is interested in the individual, W'ho is 
looking out for him, w'ho is considering him, w ho know's w hat he can 
do and actually leads him Nearly as important as the leadership, how'- 
c\ cr, w as the group identification, the esprit de corps created by close 
association, the common aim and mutual sacrifice Many soldiers freely 
admitted tint it was chiefly because of their feelings of loyalt)* and 
dc\ otion to their issociates that enabled them to go on Their individual 
ci\ ilian-life conscience was displaced by a group conscience, w'hich 
sen ed both in a posime and negatne fashion Positively it gave them 
permission to kill a beha\ lor antithetical to their entire life ethics and 
training Onh through group permission and approval could they do it 
and c\ en then it w as often veil' difficult The group conscience sup- 
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ported them in a negative way— it prevented them from quitting because 
of the fear of group disapproval The close personal attachment to and 
dependence of a soldier on one or more members of his group his 
buddies vv as a v cry important force in maintaining his combat abihrv 
Other definite aids to the withstanding of the external stresses of 
combat w ere the soldier’s training in discipline and obedience and along 
w ith It the confidence in his ovv n abilit}'' and in his w capons w hich vv as 
developed through such training He was sustained by his own phvsio- 
logical responses, the result of stimulation by excite nent of the au- 
tonomic nerv ous system w Inch enabled him to be aggressiv e A minor, 
but in sonic instances an important rcenforcemenr was the glorification 
of the mission m which he was partaking, a glorification which in the 
extreme made ev'en death seem a little less unattractiv c, at least he faced 
the prospect of a hero’s death 

PsvcHoroGicvi CfivNcns in \ Soldier to Miia 
Thp^sl Lxtluvxl Chxnghs 

hile one iiiav enumerate the various supports and compensations 
w Inch helped make a soldier able to face combat thev alone w ere not 
enough Less apparent dv namic changes in the personalir\ w ere neces- 
sir\ to effect adjustment It is imponant to recogni/e that in the 
III ijoritv of instances these changes arc unconscious and therefore auto- 
iiiitic, Init without 1 doulit iiiust occur for the individuil to cffectivclv 
iiiLLt the demands made upon him The first of these is to chanye from 
Ins CIV linn independence with initiative and self-expression to a de- 
jiciukiit role of submission to leidcrship orders and group rcquircnicnts 
(ii lilted tint the soldier Ins an opporrunitv in a limited deyrec to 
develop Ins iiidiv idu ilitv in certnn isolitcd insnnccs the vvinnin£f of a 
bnile deiinnds tint the good soldier relv on Ins superior md that he 
leeejn ind eirrv out his superiors orders proniptlv and exictlv He 
iiiusr therefore iccept i predoimnitclv dependent emotion il role This 
leeeptniee while' diflicult for some is welcomed bv others In niv 
evuit this eliinge nnv bung unconscious sirisficnon in that it requires 
the iinn to shed respoiisibilitv to live on the decisions of others to hive 
Iiisdnlv life plumed topisMvelv be the recipient of his food Ins cloth- 
ing Ills dielter such is it is 

Piis ptssive relitioiisliip grows more riptdlv ind becomes icccpnble 
when the soldier leeK see lire through lies eo ifidetiee in the sv nibolicdlv 
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all-know mg, all-pow erful father, his commanding officer Subsen lent to 
this officer and under his direction he learns to modify a lifelong con- 
structne drive m order to allow’^ the functioning of a primitive, de- 
structiv e one Only ■'I'lth this help can the av'^erage man shift from a 
constructive civilian life to a chiefly destructme soldier life Ev’^en so, 
the change is so difficult that sev’^ere psychological problems arise 

Man> soldiers never had to make the psychological adjustment to 
the process of actual killing and seeing the result of their aggression 
The bombardiers, the artillerymen rarely, if ev’^er, saw the result of their 
vv ork at close hand In contrast, the infantry soldier often, if not regu- 
larl) , w as m a position to observ'e his effectiv’^eness Because of this 
there vv^ere many instances wffien soldiers vvffio could not bring them- 
selv es to kill, ev^en under the pressure of facing leader and group 
censorship, became ill from the psychological conflict mvmlv^ed In 
other instances, a soldier might reach a saturation point, a limit to his 
ability “to take it”— referring specifically to his necessity to kill 

Other factors come m play m those occasional situations vvffiere hand 
to hand combat takes place There the immment external threat is suffi- 
cient to ov'^ercome the influences of the conscience, ev’^en m those w ho 
under less threatening circumstances found difficulty m killing 

Another dynamic change m the functioning of the soldier’s person- 
ality IS the necessity to shift his mv^estment of affection from mdivnduals 
to a group Throughout his life he has had a fixed and more or less 
constant association wuth certain mdmduals— mother, father, siblings, 
w ifc children, long-time friends, wTth vv horn he has shared love and 
interest They have been, quite literally, his world These he must 
temporarily set aside and from them he must shift, for his immediate 
inv estment of affection and return of interest, to a strangre heterogeneous 
group of men, to a diffuse group love in contrast to his prevnously spe- 
cific individual lov e Certain members of the unit gradually become his 
inner circle, and maybe his chief support, but the major identification 
for an cffectiv^c unit must be made with the group and he must fuse 
himself WTth it 

This review of the dynamic forces in the life of the soldier about 
to go into conflict indicates that he must accept an emotional regression 
to an earlier developmental stage in order to permit his acceptance of 
the essential dependent passiv e role This does not imply that he must 
make an intellectual regression or that the whole procedure is accom- 
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plishcd w Jth considerable insight It is nonetheless through such regres- 
sions tint he can inobih/e and express the primitne aggressne drue 
present in e\ eryone of us w Inch is essential to the functioning of i 
fighting nnn 1 his regression in no sense lessens his need to protect 
himself and undoubtedly the external threat is a major stimulus to the 
expression of this aggressne drue It is through the full approtal of 
the good (father) leader that the dictates of the indnidual and personal 
conscience can be ignored If either the leader or the group approx al 
IS not constant, the soldier’s main ps) chological support is lost Con- 
seqiienth we must rccogni/e that the soldier, c\en before he starts 
combat, is in the predicament that not onh is he faced with an ex- 
tremeh dangerous external threat but with a potential internal threat 

Tin Di \ Ei opxii M oi A Neluopsxchiatric RnxcriON' in Combat 

One must see the combat casualties in this stage setting In general, 
there are two large groups of reactions with no sharp dixiding line 
first those induiduals who are grossh predisposed to maladjustment 
md second, those w ith minor or no apparent predisposition In the first 
group, the combat casualt\ presents a familiar neurotic response, similar 
to the picture seen in cnihan life Lxen though the soldier had suc- 
ceeded in linking i pissiblc adjiistmtnt to all his pre-combat training, 
the stress, md usuillx some specific feature of combit— upset the balance 
of his equilibrium Such patients initnllx present tx picall\ neurotic de- 
lenses— conx crsions eabsessions psx chosom itic complaints, etc 

In both of these groups one mix obserxe xanous dexices used to 
protect the indixiduil igiinst his anxietx Manx soldiers adopted i 
t itilistie ittitude expressed in the rein irk, “one of them has nix number 
on It md x\ hen it tomes it comes d'he utilisation of omens chirms 
x\ IS tommoii I hesc ill represented a magic protection of the ego and 
xxere tommon to ill soldiers One could discern cumularixe effects 
ol X irious ex cuts ilthough the inxictx is controlled With increismg 
I itigue one might often note i slight impiirmcnt of the indixiduals 
judgment his ttndenex tocirrx out rtpetitix t letix itx such is jumping 
m 1 fox hole xxithout idequite tcstine of the rcalitx situition Such 
miomitit responses xxere even ictixe m pi ices of relanxe sifctx In 
minx instine'es i nirroxx tseipt the deith of a pi noon mtiiiber were 
eo’itnhutorx \ xerx common xibserx ition x\ is the cise of ■> xxoumied 
mm who onlx lugm to xlexehxp anxietx is his wtumd healed nid he 
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w as confronted ith a return to combat duty 

A second group of soldiers, certainly the majonty, appear, at least 
superficially to be normal personalities reacting to abnormal stress 
The\ gn c no histoty of pre\ lous maladjustment in civilian life, no 
history of distress to themselves or their family Hov ever, these soldiers 
must hai e some predisposition, minor though it may be Undoubtedly, 
the outcome of their reaction to combat depends on the degree of this 
predisposition It is gratifying to kno\i that the majority, probably the 
great majority, responded sufficiently under appropriate treatment to 
permit them to carry on That their experience lea\ es scars, there is no 
doubt, but certainly in many, these scars are not sufficient to seriously 
or permanently disable them Our figures indicated that sLVty per cent 
of the psychiatnc casualties from combat were able to return again to 
service in the Army area, and at least fifty per cent of these, m certain in- 
stances more, returned to actual fighting We should have no illusions, 
however, about this group The Army medical officer’s function was 
to return the soldier to duty Neuropsychiatric casualties, if adequately 
rehabilitated, w ere no less expendable than rehabilitated surgical casual- 
ties If they w'ere w'ell enough to do further dur\% that w'as them as- 
signment, and many carried on indefinitely The permanent effect of 
the Army experience, and specifically that of combat, on their person- 
alities w ill only be know n wuth the passage of time 

There is also a group of men, in wdiom the predisposition, even 
though not apparent on the surface, w'^as serious enough so that they 
did not respond quickly to treatment An additional larger number 
show ed a delayed reaction, they completed their tour of duty and only 
then, under different circumstances, perhaps as they returned home, did 
their psychological battle scars manifest themselves In e\ ery instance 
of these dela) ed reactions, there is \ er)’’ good evidence to behc\ e that 
there w as a specificity for the individual in the final event or situation 
w Inch scr\ ed as the precipitating factor 

Grinker and his co-workers \ety adequately describe the \arious 
t\ pes of regressn e pictures based on their chief symptomatic expressions 
under the groups of passn e dependency, psychosomatic reactions, guilt 
and depressn e reactions, aggressive and hostile reactions and psychotic- 
like states 

The immediate clinical picture w as colored far more by the combat 
situation than by the indnidual’s particular personality This was as 
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true of the man who broke do^^n m the first few da\s as of the man 
w ho broke after many months of combat Their clinical pictures w ere 
remarkably similar From a ps}*chological point of new, such reactions 
w ere the result of cumulatn e stress In both cases the man had reached 
his limit as a result of physical fatigue, the continuous threat to life 
the single or repeated psychological traumata all of w hich had evceeded 
his capacit}' to handle 

The clinical picture has been described b\ se\eral combat e\peri- 
ented jisychiatnsts The prodromal symptoms arc most frequently irri- 
tabihn and disturbance of sleep The indi\ idual is aw are of his increased 
scnsitu it\ , his “startle reaction,” his in\ oluntat)* self-protcctn e motor 
responses to sudden noises Sleep becomes disturbed because of sudden 
involuntarj starting or leaping up because of noise stimuli or disturbing 
dreams The soldier himself may recognize his symptoms or the man s 
bcha\ior or change in personality becomes apparent to those about 
him lie may become more seclusnc and silent, or on the contrary 
more talkatn c, he may be restless, may smoke c\ccssi\ cly if the oppor- 
tunity' permits He is aw arc of an increased apprehensn cncss but para- 
doxically IS less able to concentrate He frequently' shows somatic 
s\ mptoms such as mild tremor, incontinence of urine or feces 

There w as a monotonx in both the complaints and the sy mptoms as 
seen by the physician in the aid stition or by the psychiatrist at the 
eleanng stition The complaints differed depending upon the stage of 
personality' disorganization, in the majority* of cases they folloxyed a 
stereotyped pittcrn “1 just em’t take it iny more ‘ 1 ein t stand those 
shells” ‘i just couldn’t control myself” The symptoms y aned only 
slightly from patient to patient AA hether it yyas the soldier yyho had 
exjieritnecd his baptism of fire or the older yctcran yyho had just lost 
his eomndes, the superficial result y\ is ycry* similar Typically he ap- 
jHired as i dejected dirty* yycary man His facial expression yyas one 
e'f elcprcssuan sometimes tearful Frequently lais hands xxerc trcmbliny 
oi jerKing Oecisaonally a man would display y ary incr deyrecs of con- 
fusion perhaps to the extent of bciny mure or stariny into space ^'cry 
oeeisioinlK he might present clas-sie ally lay sterie il sy mpton.s Some of 
tlieiii kiieyy that they were “combat siniritcd and that they miyhr be 
tlirough so far is fiyliting yy is concerned 

'sueli IS the co’iiinon imiiKdi ate re u non one thu does nor on its 
e irly sy mptivnitology fit into m\ of our known dnyno'tie e 
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For this reason, the AMdely used terms of combat exhaustion and opera- 
tional fatigue ha\e probably been very practical for their utilitarian 
aspect They have the disadvantage of implying that physical exhausuon 
or fatigue plays a major role It no doubt does contnbute an influence, 
\ arying in different situations, but it was never possible to set up a series 
of physiologic experiments w Inch might have given some index as to its 
actual effect On the basis of broad experience, it has been estimated 
that not more than 3 to 5 per cent of the reactions were due entirely 
to fatigue In tlie other 95 to 97 per cent the condition was primarily a 
personality disturbance and was treated as such 

The commission of five civilian psychiatrists who visited the Euro- 
pean Theater in April and May of this year were united in their opinion 
that the picture of psychologic disorganization did not correspond either 
in Its moderate or in its extreme form to any recognized or established 
psychiatric syndrome They regarded the term “combat exhaustion” as 
a practical term to apply to this temporary condition, out of vhich 
\ arious more definite and more familiar syndromes evolve This diagnos- 
tic label does not apply beyond the initial state, and as such represents 
a transient psychiatric reaction to combat, that may or may not pro- 
gress to a more clearly defined clinical entity Consequently, it has no 
applicability beyond the immediate response It does not apply to the 
further c\ olutionary stages, the typical psychoneuroses, nor does it ap- 
ply to the delayed symptoms so often seen, those typically regressive 
phenomena, in men vTo have completed their tour of duty, which 
occur at a time v hen the support of the group and the leader is gone 

PsXCHODXN\MICS OF CoXlBXT Ex’HAUSTION 

The ps^xhodynamics of combat exhaustion include four significant 
features the depleted ego strength, the specific precipitating trauma, 
the mobilized aggression and the loss of the ego supports in the form 
of leadership and group identification The depleted ego strength, the 
ability of the conscious personaliU' is in every case cumulatn e, regard- 
less of the length of combat One must assume that certain types of 
personalities can withstand stress over a longer period of time than 
others, but the breakdow n of the soldier in combat, v'hether it is during 
his first V eek or his fifteenth month, is related to his ability to withstand 
the stress, plus the a\ oidance of any specific psj’-chological trauma which 
V ould o\ erbalance his ability to adjust to the external demands How- 
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ever, the cumulative effect is a major factor, so that whenever the spe- 
cific traumanc event does occur, it may in some cases appear tnvial 
Just as m civilian psychiatrj^, though it is often not possible to discern 
the specific precipitating factor in the production of mental illness, there 
IS much evidence to believe that it is ahvays present The soldier may 
or may not be able to describe certain events which may have been the 
final straw— the death of a comrade, the hopelessness of a particular as- 
signment, a broken promise 

Two factors permitted the soldier to express his aggression One of 
these M"as the external situation, the necessity either to kill or be killed 
The other and probably the more significant, m the situations which 
M^ere less immediately tlireatenmg, was the approval and command of 
the leader and the identity with the group which shared the common 
aim When and if these psychological factors suddenly disappeared, one 
found the dependent ego with a high degree of activated aggression 
vnth no outlet to express it In the very rare situation, the soldier might 
carry on alone, such were hkely to be the winners of Congressional 
Medals of Honor Much more often, with the loss of the leader and/or 
the group, the soldier was at a loss The combination of his helplessness 
and his activated aggression invanably created anxiety 

It IS the ego’s normal function to maintain the integrity and equfiib- 
rmm of the personality against both the external stress and the uncon- 
scious forces within the personahty It is helpful to think of the ego 
as having a given strength, of a strong or weak ego, of increased or 
decreased ego strength In the combat soldier, the contmuing effect of 
combat accumulates and drams the ego’s ability to maintain balance In 
the specific traumatic event of the final \\ ound, it must attempt to con- 
trol a powerful aggressive impulse which it can now do with only 
limited success Its failure glides rise to anxiety which, if transformed 
into symptoms, composes the climcal picture— the untability, the sen- 
sitiveness and jumpiness, the depression, the inabihty to concentrate or 
accomplish even relatively simple tasks, the dreams which recur so 
characteristically in the combat ps^'-choneurotic personality 

In many medical conditions, even the pathology represents an un- 
healthy attempt to rectify or alleviate the cause of that pathology This 
phenomenon is even more pronounced in psychiatry in which the symp- 
toms are, m a sense, an attempt at a solution of a conflict A special 
characteristic of some mental symptoms is the tendency to repetition, 
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SO brilliantly described by Freud as a repetition compulsion This process 
IS a conspicuous feature of combat exhaustion and is perhaps best illus- 
trated by frequent similar dreams The dynamic significance of the 
dreams, in general, is that they are an effort of the unconscious to 
resoh e the conflict by mobilizing the anxiety' to expression Because the 
w hole dream process is unconscious, the individual is not reliet ed and 
may be so disturbed by the dreams that the illness is aggravated This 
creates a situation in v Inch the individual is stimulated but is not per- 
mitted physical expression, and the more the physical expression is 
inhibited, the greater becomes the anxiety Unless there is aid given to 
bring the conflict and its resolution to the conscious level and into 
reahr\% the neurosis continues What was originally stimulated by an 
external threat becomes internalized and without help may become an 
insoluble i icious circle The unconscious emotional pressure continues 
to produce anxiety'- in increasing amounts without conscious recognmon 
of Its causes 


Conclusions About the ■\^^AR Neurosis 

In summarizing the main features of the Mar neurosis discussed 
above, one needs to remind himself that this group of reactions to 
combat represents only a small percentage of the total psychiatnc prob- 
lem of the Army It does not include the neurotic reactions occurrinsf 
in basic training, on boarding ship, in sitting on a lonely south sea island, 
in feathering a monsoon season m India Nor does it include the 25 
per cent of all types of discharges for psychiatric reasons because of 
f arped character development All of these groups are familiar to ps}'-- 
chiatry and differ in no v ay from the same pictures in ci\ ilians except 
in the en\ ironmental situation in finch they developed or became ap- 
parent \Tr> often they f ere re\ ealed only because of that situation, 
the\ mwht hat e crone unnoticed in cn il life 

Only combat reactions, represent the true war neuroses They too 
become apparent only because of the situation They ha\ e been de- 
scribed as the normal response to abnormal situations in finch the 
stress f as far more se\ ere than in civilian life It is reasonable to assume 
that many men de\ eloped these reactions who might f ell have gone 
through civilian life f ithout mamfesting any gross maladjustment Fur- 
thermore, many f ho did suffer from such traumatic experience appar- 
enth reco\ ered quicklv, e\ en to the extent of successfully continuing 
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the same severe test of adjustment 

In summarizmg the dynamics of combat breakdowns, there would 
appear to be a combination of the severe cumulative external stress, a 
varying degree of predisposition, a peculiar psychological semng in 
which the combat soldier functions and a specificity of some particular 
event which precipitates the incapacitating result Any or all of these 
may vary in each individual case, some of them being all important m 
one instance and inconspicuous in another When the final straw is 
placed on the soldier’s back, the immediate result appears very similar 
m all cases Fortunately, with relatively httle help the majonty promptly 
readjust For the remainder, and numerically the group is large, there 
was and will be need for further psychiatric treatment 

Only as we understand these dynamics can we understand the 
symptoms which we may see in the veteran panent His weakened ego 
cannot handle the aggressive forces which have been activated His 
solution IS to regress to simpler functioning level In some cases, mstead 
of returning to his normal adjustment he remains in the regressed stage 
of development where he can express his passive dependency, his de- 
pression, his hostile reactions, his somatic complaints He cannot explain 
his symptoms— his feeling of helplessness, his stomach disorder, his mri- 
tability and impatience, his tendency to fly off the handle, his failure 
to find satisfaction, his resentfulness of all but his own group Some 
will return to civilian life with a tendency to feel that no one under- 
stands and with latent, or expressed, paranoid atntudes They do return, 
in a sense, to a foreign atmosphere but their attitudes are not caused so 
much by this fact as by their personalities which are heavily burdened 
with the conflicts ansing from their battle experience 

Wtih this understanding on the part of the physician, treatment must 
be directed toward integrating the individual into his pre-war identifica- 
tions and satisfactions If he comes with emotional problems, with pent- 
up resentment which he cannot manage, these must obviously be 
released "With this release must come insight through psychotherapy, 
not only into the immediate situation but mto the ongm of these emo- 
tions m their relation to previously formed personahty patterns What 
IS the treatment and by whom should it be given^ No simple set of 
rules can be laid down but some patients are going to require expert 
psychiatric care and others can certainly be helped and probably read- 
justed by the intelligent, sympathetic physician mTo has some psychi- 
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acnc orientation In other ^\ords, some patients, to borrow an analogy 
from surgery, Mill need major and others minor psychiatric procedures 
The former should be earned on by an experienced psychiatrist, the 
latter could be adequately directed by a general practitioner or a special- 
ist in another held 

One might generalize by saymg that if the patient has made an 
attempt to fit into his civilian situation and is consciously aware of 
his symptoms, is preoccupied Muth his traumatic experiences in the 
Army, has recurrmg disturbing dreams, the chances are that he should 
see a psychiatrist Just Mhat the treatment M’^ould be is hardly Mithin 
the proMnee of this presentation In the Army, we have found that 
psychotherapy under sedation is a valuable short-cut to relieve the 
pent-up emotion Hypnosis has also proven to be an effective theia- 
pcutic tool for this purpose In both of these types of treatment, the 
ultimate success depends upon the skill and the kno\vledge of the psy- 
chotherapist 

On the other hand, if the patient is exhibiting minor evidences of 
anxiety in the form of restlessness, minor physical complaints or prob- 
lems of adjustment to the people around him, it is very likely that the 
general practitioner can and should help meet these problems In so 
doing, he needs to appreciate that sometimes he can help directly by 
merely being a good listener and pointing out the inconsistencies, the 
discrepancies in the man’s thinking and feeling processes Very often 
he can make positive suggestions with regard to the manipulation of the 
ent ironment If one could insure sufficient family affection, economic 
and social security, easily accessible ego gratifications and good physical 
health, many of these \eterans M'ould be helped if not entirely re- 
h ibihtated 

\\ hen one takes into consideration the fact that 315,000 soldiers 
ha\ e been discharged from the Army for neuropsychiatnc reasons, he 
ma\ grasp the importance of this problem as a post-Mar challenge to 
medicine A fair percentage of these ha\e had combat experience and 
Mill present the dynamics and the clinical picture described in this 
presentation It is to be hoped that all physicians M’lll prepare them- 
seh es to accept and to treat m hat the Army medical officers discovered 
M ere among their biggest problems— the emotional factors in the pro- 
duction of illness 
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brief presentauon cannot hope to teach the techniques 
of psychiatric therapy But if it should serve to stimulate 
mterest, sympathy and cooperation for better medical 
care of sick people, it will have done much The prac- 
fisHSHsasasasK titioner’s function is to treat people, not diseases There 
are few diseases that have not their emotional components, and this is 
often of first importance in the etiology, the course the disease may 
take, the length of convalescence and recovery or chronicity The 
old-tune family doctor was uniquely successful in treanng his patients 
because with no knowledge of psychiatry he knew them as people, 
their families, their backgrounds, their communities, and their day-by- 
day problems AVith the increasing specialization of medicine, and the 
growing preoccupation with particular areas of the human body, the 
person havmg the disease came more and more to be neglected The 
specialty of psychiatry has brought into modem medicine a renewed 
emphasis on the importance of knowmg a human being and it has de- 
veloped specific techniques and procedures of scientific vahdity for the 
understanding of the person With knowledge of these principles the 
physician will be in a better position to practice what Dr David Barr 
felicitously calls “comprehensive medicine ” Could such an orientation 
be guaranteed to every young graduate there would be less unnecessary 
surgery performed, more patients would be provided support and un- 
derstanding throughout their illness and numbers of human beings could 
be spared the process of running fruitlessly from one doctor to another 
in search of help which they do not find The practitioner is in the 
major position to help troubled and emotionally sick human bemgs To 


* Read October 8 1945 before the 18th Graduate Fortnight of The New York Academj of Medicine 
From the Department of Psjchiatrj, Cornell Unnersitj Medical College. 

the organization of this paper full credit is gi^en to Gen \Vm C Mennmger and to his 
publication of War Dept Technical Bull T B Med 94 which contains the most concise and 
helpful statement for general medical men the author knows 




24 


THE BULLETIN 


this end it is of the first importance to attempt to elicit from e^ery 
doctor his interest, sympathy, curiosity and his desire to help sick people 
in the fullest sense 

"War and the experience of army doctois has brought a renewed 
a\\ areness of this need and has revealed disturbing facts concerning the 
number of people who require such attention Wartime findings have 
revealed that o\ er tv o million able-bodied men are m need of this 
kind of medical help 1 14 million psychiatric rejectees revealed by 
selective service, 14 million dischargees for psychiatric disability and 
14 million suffering from psychosomatic or neurotic components in 
their disease process There is little fundamental difference benyeen the 
neurotic responses of veterans and those of ordinary civilian experience 
Behind all these war neuroses lies the same etiology In the military ex- 
penence the precipitating stresses are greater and the dynamics are 
more readily available and more easily understood The principles of 
treatment are the same Tliese facts of prevalence should not have been 
surprising for we have always known that 40-60 per cent of all patients 
V ho go to doctors need this kind of understanding for them cure This 
same high incidence of emotional disturbances is evident in patients 
admitted to general hospitals for conditions not recognized as emotional 
in origin 27 out of 100 at the University of Chicago Hospital, 30 
per cent at the Nev York Hospital This presentation tonight might 
not be necessaty if there were enough psychiatrists to begin to meet 
the problem Only about 3500 exist out of a total of 185,000 doctors 
It IS CMdent, therefore, that if the vast majority of these and other 
human beings are to be helped, it will be by the general practitioner 

In analyzing the failures of our past medical efforts certain difficul- 
ties can be offered in extenuation The psychiatrist has failed in his task 
of educanon He has been too long isolated from the stream of general 
medicine He has v orked in hospitals remote from general hospitals, he 
has been unable to share his specific knov ledge and techniques, too 
often beclouding his vork in strange incomprehensible language He is 
frequently a poor practitioner, unable to combine the resources of in- 
ternal medicine and ps}mhiatry in his diagnostic eyaluations On the 
other hand, the pracntioner has remained equally aloof from psychiatty 
He frequently has ingrained attitudes of pessimism and nihilism tov ards 
It He lacks the confidence to attempt the eyaluanon and treatment of 
emotional factors He complains of the time involyed m the process and 
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claims that the techniques are intangible and non-scientific Such ob- 
jections are not valid To be sure time is involved, but little more than 
m any really comprehensn e physical work-up ith its long delays in 
X-ray and laboratory studies The results of psychiatric therapy are 
often striking and constructive as is seen in the rapid recovenes now 
obtamable by electric shock, insulin, hypnosis and the use of sedanon- 
mterview techniques Psychiatric techniques are scientifically valid and 
although not measurable by the usual sensory perception methods of 
internal medicine, they are nonetheless grounded on sound principles 
of obser\"ation, evaluanon, and the pragmatic test of recovery 

Until the practitioner’s attitude toward psychotherapy can be 
brought to one of constructive optimism, little can be expected from him 
as a therapist He must begin with the conviction that medicine deals 
not primarily with disease entities or organ pathology but with human 
beings reacting to various kinds of noxious stimuli These may be chemi- 
cal, bacteriological, physical trauma or emotional unrest Whatever the 
precipitating factor the end result is the same a sick human being 
There is no such thing as differentiating betw een organic or funcuonal. 
It is always both Pre-eminently the pracntioner still has to learn to 
recognize emotions in their many varieties and their effect upon the 
living being His greatest effectiveness lies in the taking of a complete 
and proper history which gives due emphasis to the individual’s emo- 
tional make-up and responses He must learn how to establish an effec- 
tive rapport or working relationship with his pauent and he will succeed 
in this in direct proportion to the degree of genuine interest he shows 
This IS facilitated by his sensitive and kindly inquiry mto the patient’s 
personal life, his respect for the facts he obtains thereby, his genuine 
unfeigned desire to be helpful, his unspoken interest evidenced by his 
undivided attention, by his capacity for silence, by his facial expression— 
his smile, his gesture, and by his mere willingness to take the time to 
listen He must learn to recognize that everything the patient says and 
does is of importance, that the patient’s reactions during the physical 
examination may be as important as the patient’s utterances in revealing 
sensitiveness and prevailing attitudes and emotions Equally important, 
he must learn to obsen'^e and evaluate his o\tn reactions toward the 
patient Only thereby can he avoid those common pitfalls that he will 
tell the patient there is nothing wrong with him, or that his troubles 
are “imaginary ” Or he may immediately resort to sedatives for relief 
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\vhen they are clearly not indicated He may put too much attention 
on the physical examination thereby heightening the patient’s anxiety 
and implanting the wrong impression that things are seriously at variance 
from the normal He may waste time m protracting his laboratory 
studies to no avail, or more importantly, he may let his own emotional 
responses color his evaluation and management Unless he understands 
his own emotional life, he may err in the direction of too much sym- 
pathy, paternalism, and protectiveness, or the converse indifference to 
the problem, abrupt dismissal of the patient, peremptoriness, show of 
annoyance, disdain, anger, scolding, or thinly disguised punitive be- 
havior Perhaps such self-analysis is asking too much of the practitioner 
He may be little inclined to study or analyze his own emotional re- 
sponses toward his patient Although he would be a better psychothera- 
pist if he did, it may be enough to ask that he learn to control his own 
emotional reactions to his patient If his attitude is primarily disdain and 
annoyance toward neurotic patients, he should not try to treat them 
He need not be seriously concerned about psychiatric diagnostic 
terms Diagnoses are at best convenient labels They add little to the 
patient’s understanding of himself They often confuse and cloud the 
issue and they are quite unimportant compared to the understanding 
of the facts and how they work The diagnosis of psychoneurosis can 
badly frighten a patient who is little prepared to understand its meaning 
and V ho has heard so much about it in these years of war. Math all the 
unfortunate and frightening connotations that it so frequently and 
falsely conveys to the uninformed person To tell him that he has a 
nervous illness or that he is emotionally sick is usually acceptable and 
does no harm to the facts or to the patient 

To every physician of experience certain common and frequent 
problems of an emotional nature present themselves daily in his practice 
Common sense has taught him to recognize the psychotic or grossly 
mentally disturbed individual He knoM'^s that delirious reactions can 
occur from fever, over-medication, alcohol He has seen patients in 
postoperative states of excitement He can easily recognize the seriously 
depressed individual Math his suicidal preoccupations With these prob- 
lems he is relatively little concerned since they are obvious and usually 
require the psychiatrist’s attention More commonly, hoM'^ever, he Mall 
encounter the patient with M'-ell-defined organic illness who reacts with 
strong emotion to it resulting in delayed convalescence, protracted 
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symptoms and failure to respond to the usual medical regime Secondly 
he will encounter those individuals whose disease picture represents a 
combination of physical and emotional problems (such conditions as 
peptic ulcer, colitis, hypertension, asthma, etc ) where he needs to know 
that the patient’s emotional state may be the fundamental cause, may 
aggravate, may explain fluctuations, or may indeed determine the entire 
course of the disorder This group of patients fall under the heading of 
that much misused term “psychosomatic illness”— that area of medicine 
in which the patient’s illness is most effectively treated by the joint 
cooperation of internist and psychiatrist There is growing evidence to 
believe that many of these states begin first with emotional unrest and 
that protracted states of emotional upsets may ultimately lead to per- 
manent and irreversible organic changes Thirdly he will recognize that 
group of patients whose genuine physical complaints are primarily ex- 
pressive of emotional disorders These are the fatigue states and the 
insistent bodily or somatic complaints which the ordinary techniques 
of medical examination are inadequate to explain Fourthly, there will 
be those patients whose complaints are predominantly psychological in 
nature These individuals put to the foreground their symptomatology of 
anxiety, fear, obsessive thoughts and compulsive actions Some of all of 
these groups of patients may have spontaneously recognized the role of 
their emotional disturbances in the cause or particularly in the fluctuation 
of their symptoms They will have partial insight The practitioner may 
be as yet little acquainted with the fifth group of patients, those who 
present the interesting phenomenon of repeated accidents whom we 
have come to recognize as representing a special kind of personality 
make-up The industrial physician recognizes this group, for he knows 
that the majority of accidents occur repeatedly among a small group 
of workers The surgeon, the gynecologist, the gemto-urmary and other 
specialists will recognize their particular problems of individuals who 
do not respond to repeated manipulations, who get persistently worse 
because of them, who may be rendered chronically disabled unless tech- 
niques other than physical manipulation are employed There are pa- 
tients who seek and crave operations, others who seem almost addicted 
to genital, pelvic and cystoscopic procedures Finally, every physician 
must learn to recognize the depressed patient with his characteristic 
sadness, insomnia, weight loss, gloomy outlook on life, and his potential 
risk of suicide The practitioner can learn to treat depressions, anxiety 
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states, fatigue reactions, hypochondnacal illnesses, and psychosomatic 
disorders He is not equipped to treat more involved neurotic reactions 
^^^hat, other than recognition, can the practitioner do about these 
disorders' First he must become convinced that these states are never 
conscious or feigned or deliberate, that they are beyond the average 
patient’s capacity to resolve, that the true causes are largely unconscious 
or unknown to the patient and that they are always indicative of emo- 
tional conflict within the person The simplest analogy is that which 
happens with anxiety AVe are all familiar with normal anxiety responses, 
because we have all experienced it the dry throat, the trembling hands, 
the tightening of the chest, the nausea, the diarrhea, the polyuna The 
entire organism is involved in anxiety responses, and we have learned 
to study the cardiovascular changes, the increased leukocyte count, the 
metabolic and chemical imbalance accompanying anxiety States of 
anxiety instead of being transient may become protracted, chronic, 
s\veepingly disabling, and may arise whenever external stress or threat 
IS present or whenever the threat derives from unrecognized conflicts 
within Anxiety can be considered to be a natural defense mechanism 
of the human being which is called into play vdienever the person is 
threatened Many of the phenomena of psychiatry can be understood 
as the person’s attempt to handle this anxiety The paoent may experi- 
ence It directly with all its attendant physical discomforts He may 
attempt to protect himself from its pain by the development of physical 
complaints He may deny it and escape from it in the substitution of 
hysterical symptoms with its characteristic emotional indifference to 
the symptom He may project it upon others as blaming and suspicion, 
or he may rationalize it to himself by all kinds of thinly disguised and 
false explanations None of these mechanisms are deliberate, anxiety in 
essence then represents the attempt of the sick individual to achieve some 
kind of balance VTthin himself The degree of anxiety he can tolerate or 
the point at vhich any human being reaches his dilemma of sickness 
depends in part upon his constitutional stability and capacity to bear 
stress, by the severity of the noxious stimuli or events of his life, or by 
the degree and stress of his internal conflicts It is important for the 
practitioner to recognize also that the organism can be similarly throvm 
off balance by other emotions such as anger, rage, resentment, fear, 
jealousy, and suspicion The practmoner will be little effective, there- 
fore, until he learns to recognize and deal with the vast range of emo- 
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Gonal responses of M^hich people are capable 

The mere recognition of these facts, although helpful, is not enough 
What can the practitioner do about them once he is aware of them? 
In the treatment of these condmons he needs to know that hospitaliza- 
tion IS rarely an adequate solunon, that it may make the condmon worse 
by providing too much ittention, by putting a premium upon illness as 
a mode of reaction, by recourse to bed rest with its attendant increased 
preoccupations These patients are best treated as ambulatory patients 
m repeated visits to the physician’s office Such \isits can be brief, a 
half hour may suffice if the paaent is not merely permitted to repeat 
symptoms but is obligated to search into causes Similarly the practi- 
Goner should loiov'^ that like most surgery the effects are best when 
therapy is begun promptly, skillfully and as early m the illness as pos- 
sible His mam tool will be language and conversation He must recog- 
mze that he will play a vital and significant role m which he will find the 
paGent thrusts upon him all kinds of emotional feelings, few of \\ hich 
are related directly to him, most of w'hich represent the Gansfer to him 
of feelings, attitudes, and emotional responses that have their ongm 
long before in the patient’s life He must expect more than the posiGve 
emotions of respect and admiration He must be equally prepared to 
accept the negattve and hostile feelings which the patient may feel 
towards him He must not be thrown off the track by the patient’s 
anger, resentment, criGcism or dislike Some such feelings may inevi- 
tably appear as a phase in treatment His therapy begins with his very 
first contact with the paGent, is maintained throughout the physical 
procedures and hinges pre-eminently upon the process of history-taking 
He begins with the patient’s complaint, more often than not offered on 
a somatic level He should not take the first utterance of the paGent as 
the chief complaint for this often merely disguises the paGent’s funda- 
mental problem His next task is to understand the origin and develop- 
ment of the complaint in its chronology and m relaGon to the fuU 
acGvities of his patient’s contemporary life, with parGcular seeking for 
evidences of dissatisfaction, conflict or anxiety relatmg to contemporary 
financial, occupational, marital, familial, social, religious, and sexual tan- 
gles Very soon he will see that the onset of the symptoms frequently 
comcides with penods of paracular emotional stress or disturbmg con- 
temporary events in the paGent’s life This is the present lUness, the 
step-by-step account of the appearance and development of the mam 
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complaint m its total personality setting 

A^ath brief experience it will soon become evident that contempo- 
rary difficulties have their inevitable precursors in the earlier life period 
of the individual, that indeed they are commonly only repetitions of 
earlier and more basic patterns of adjustment or maladjustment Wheie 
the material spontaneously emerges, a rigid history review may not be 
necessary For the physician’s own assurance of completeness of the 
review, and sometimes for the orderly accumulation of material, it is 
vtU to pursue a planned leviev This constitutes the personal history 
The patient is told that for the physician’s fullest understanding of the 
current difficulties, certain early biographic material must be elicited 
One begins then vath the record of the patient’s birth and untov^ard 
events the outstanding data of the infancy and childhood period, the 
evidences of early instability in the fomi of nightmares, sleepwalking, 
enuresis and other so-called neuiopathic traits The outstanding facts 
are then elicited of the school record, performance, and extent of edu- 
cation, the \vork lecord in teims of actual job successes, failures and 
reasons for change, the family status as to actual members and relations 
thereto, the place of the patient in the sibling group The marital his- 
tory and status is obtained chionologically with particulai emphasis on 
the adjustment to husband or wife, the lelations oi worries about 
children, the general satisfactoriness oi unsatisfactoriness of the sexual 
adjustment It is w'ell not to force confessions about sexual orientation 
during the first interview’^ but to aw^ait the development of full confi- 
dence before eliciting the details of what is the most sensitive area of 
most patient’s functioning The geneial religious, lacial and social adap- 
tation as It relates to friends and community is suiveyed for particulai 
evidence of difficulties or failure of adjustment The history of degiee 
and extent of use of tobacco, alcohol, medication and diugs must be 
obtained 

A brief review of the family history is necessary wath particulai 
attention to the incidence of similar complaints among family membeis 
and to the incidence of more sw^eepmg nen'^ous, emotional or psychotic 
difficulties The personality description spontaneously given by the pa- 
tient as to his outstanding traits of personality make-up gives interesting 
leads as to undue emotional lability, dependency, consciennousness 
meticulousness, anticipators'^ anxieties, resentments, and hostility feelings 

The completion of the review wall give the physician a prehmmaiy 
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over-all view of the person and his major life problems He should be 
able to formulate to himself his impressions as to the patient’s general 
level of intelligence, emotional maturity or immaturity, the degree of 
his innate stability and the major stresses having a bearing on his present 
adjustment If, on the other hand, the facts do not fall together into a 
picture that makes sense to him, he has every reason to ask for psychi- 
atric consultation in order that the meaning and interpretation be clari- 
fied and his course of procedure be outlined He is accustomed to 
referring unclear problems for specialty evaluauon The psychiatrist can 
sen’^e the same function In one or a few visits the psychiatric consultant 
can orient him to the problem and permit him to carry on unaided 
Some patients mil have simple problems that he can manage alone 
Others may be more complex and require psychiatric evaluation In 
still others therapy is best carried out jointly by internist and psy- 
chiatrist In involved neurotic reactions, the therapy should be turned 
o\ er to the psychiatrist 

Having ascertained these facts, what specifically can the practitioner 
hope to do about them^ Pre-eminently he may decide upon one of nvo 
procedures to help the patient rid himself of his crippling anxiety or 
to help him deal with it constructively and perhaps to w all it off This 
he will do in nvo main ways by helping to modify the unbearable 
situations of life or by attempting to modify the patient so he can 
better tolerate the unbearable situation Both procedures are included 
in what IS called psychotherapy Let us examine this in more detail 

The practitioner may have found that the patient is faced with very 
real difiiculties in his contemporary life A^Ten these can be changed or 
alleviated they should be This may involve working with the family, 
to give them understanding of the illness, to relieve their anxiety about 
the sick person, to give them confidence in the therapist’s attempt to 
cure the illness, to discuss the problem of the tangled emotional relations 
vith husband, wife, or parents, to help relatives to avoid over-indul- 
gence or over-seventy, to act as marital counselor, to help with prob- 
lems of emancipation, to act as impartial arbitrator in family disagree- 
ments or to counsel in the sexual problems of husband and wife to the 
end that both have mutual satisfaction Today fourth year medical 
students are discovering how enlightening a visit to the home of their 
patient may be in revealing attitudes, tensions and social-economic fac- 
tors that bear upon the illness A brief history from a close relative may 
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throw additional and revealing light upon the patient’s problem 

Much can be done too in analysis and correction of unhappy, stress- 
ful wmrk and school adjustments Employers need interpretation and 
are avid for it as is wntnessed by the rapid growth of industnal psy- 
chiatry They usually w’^elcome help in arranging wmrk assignments 
and in understanding the workers’ problems and needs The physician 
can go far m actual arranging of a better and more appropriate wmrk 
or school placement If he is in doubt of what to advise, he can get 
professional help through employment counselors It should be remem- 
bered that overwork rarel)^ causes neuroses, although oi'^envork at un- 
congenial tasks may aggravate it Overw ork is far more often the symp- 
tom of neuroses 

A^Tere economic and social privations play a leading role, the phy- 
sician can get help through the many social agencies m his community, 
the existence of wdiich he is usually little aw^are More importantly he 
needs to remember every human being functions best withm a frame- 
work of work, pla)'- and relaxation W'hich must be balanced Attention 
to such smiple needs can bring much relief such things as the insistence 
upon regular exercise, vacations, rest, time for relaxation, the necessity 
of ending each da)’- of work wnth a mind closed to the task until the 
next morning He ma)’- presciibe play a movie, or social evening or 
bowding, if need be Many a patient has found in a sustained hobby an 
abiding relief from tension and dail)'- strain It is better than sedatives 
Activity IS important, bed rest and unearned vacations accomplish little 
in the neurotic Specific piinciples of relaxation can be taught the pa- 
tient self -induced muscular relaxation, vigorous exercise of a non-coni- 
petitive variety (swumming or riding, not golf or tennis), prolonged 
w arm tubs, show’ers, massage, steam baths The temporar)’- use of seda- 
tives can be used for emergenc)^ situations The hygiene of sleep habits 
can be inculcated 

In bnef, w’here obvious unbearable stresses exist in the actual con- 
temporary life, they should be alleviated when feasible and practical 
Suggestions are in order, but it is w’ell to avoid too much regulation 
The wTse course is to help the patient come to his owm decisions and 
choices regarding major or critical changes in his ivay of life, and to 
adhere to this no matter how much the patient pleads for the physician’s 
authoritative decisions 

Situational relief of the kind prescribed, wdiile important, ma)'- be 
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unfeasible or may be at best partial procedure Far more important is 
the effort to help the patient achieve inner secunty, freedom from 
anxiety and an enhanced capacity to meet the actual stresses This is 
pre-eminently the talking therapy, psychotherapy in its more specific 
sense The aim of this is to have the patient talk out, get verbal catharsis, 
release, get his “problems off his chest” with the aim of gaming greater 
understanding of his emotional life and difficulties, so that he may man- 
age himself more wisely and free himself of his crippling anxiety In the 
process, the physician will listen more than he will taUc This can hardly 
be stressed too much He must learn how to sit and just listen and he 
must forego the pleasure of heanng his own voice in order that his 
patient may freely have the time and freedom to say what is in him 
He will invite full expression, and he will note whether tallang brings 
genuine relief or merely upsets the patient He will be guided in how 
far he can go and v'hat topics to discuss by these obseri’^ations His task 
IS not to dig out confessions, or premature discussion of sexual expen- 
ences, or to delve into unconscious motivations His aim is to create 
an atmosphere of trust and confidence wherein the patient will spon- 
taneously bnng into the discussion his sensitive, anxiety-laden experi- 
ences, memones and phantasies As the history unfolds he will recognize 
that contemporary problems always have their prototype in earlier pat- 
terns of emotional feelings, habits, and difficulties, particularly as they 
relate to childhood developments, the powerful family constellauons 
and the prevaihng habits of response to family members It is surpnsmg 
indeed how quickly and spontaneously the contemporary difficulties give 
way to the discussion of the early life with the heavy emphasis on the 
feelmgs and emotions expenenced toward parents and brothers and 
sisters With this recognition by the patient that he is transposmg early 
feelmg tones and traumatic emotions to contemporary people and situa- 
tions, there may come a degree of insight that bnngs automatic relief 
from the present distress More importantly the heahng comes automati- 
cally with the talking and the sharmg with the understandmg physician 
Some degree of explanation to the patient of these mechanisms may 
be needed Similarly explanations of the nature of his symptoms and 
how they are expressive of emotions may have to be given The patient 
has to be taught these simple, to us self-evident, psychosomatic relations 
They can be taught him by simple analogies, the somatic responses to 
talking m public, or to takmg an exammation, and he must then be 
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brought to see the relation of his symptoms to the emotions he has been 
discussing This is easier if he can be shown that mcrease m discomfort 
commonly occurs when he is in a situation of particular stress This 
process is hat is meant by the technical term “explanation ” 

Hand m hand goes the need for reassurance Here the physician’s 
authorativeness and the patient’s confidence gained through shanng are 
of prime importance The physician needs to be sure of his negaave 
physical findings to be convmcing He needs to have performed the 
necessar}'' physical examinations himself The findings of some previous 
physician will not suffice The paaent v’^ants the reassurance of his 
therapist’s examination and findings Such reassurance may be necessar)'’ 
repeatedly in a frightened patient, but it should not be overdone lest it 
defeat itself by false and hearty optimism It is more effective v hen 
offered sparingly and thoughtfully than too frequently and glibly Prop- 
erly used, It IS a poverful and necessary tool, for it is the voice of 
authority and protectiveness The physician should not promise too 
much, lest he lose face when the promised results do not occur Once 
the physical status is settled, it should not be reopened unless for new 
somatic indications, for it may raise doubts of the physician’s compe- 
tence or certainty and undo all that has been accomplished 

This technique of reassurance may require added persuasion per- 
suasion that the physician is nght, that the patient must rehnqmsh his 
problem to him, and that the symptom must be given up This is par- 
ticularly true if the secondaty gain of illness is great, i e , v here the 
patient enjoys his lUness, profits by it in over-attention, sympathy or 
love, or finds it financially profitable in insurance or compensation 
Persuasion may need to be more positive, strong suggestion, or direction, 
or even implied command The psychiatrist’s most persuasive tool of 
suggestion is hypnosis He may use it to suggest or command the dis- 
appearance of a hysterical symptom Frequently too, the kindly ignoring 
of the actual symptom is indicated Suggestion must be recognized as a 
pov^erful veapon Any medicine is more effective if it is given vith 
confidence and assurance that it will work Even the placebo which 
has no place m psychiatry can work miracles To prescribe medicine 
with the formulation “this medicine has helped many of my patients 
I feel confident it will help you” may bring about remarkable improve- 
ment It should be warned however that suggestion is apt to be brief- 
hved in its effect and is only a temporaty measure to carr>^ over while 
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more effective psychotherapy is being pursued 

The physician’s increasing and full knowledge of his patient will 
inevitably sum up in his oivn mind as the need for re-education He 
w’^ill see how’^ the personality is poorly balanced, how too much con- 
scientiousness cripples performance, how’^ excessive guilt feelings lead to 
insecurity and inadequacy, how' foreboding anticipation cripples ad- 
venturesomeness, how" habits of shyness, inarticulateness, distrust, ex- 
clusive self-preoccupation and lack of concern for others handicap social 
relations and friendships, how' life-long attitudes of submission or aggres- 
sion, temper or wnthdraw^al interfere wuth the fullest realization of the 
patient’s potentialities These call for actual re-education, education m 
principles of normal health and beha\ lor Strength and courage and new 
direction wnll come to the patient mainly in proportion to w hat he can 
express and share with the physician Haunting memories lose their 
sngma, fears and anxieties are relieved through desensitizing The long 
haunting wmrry about masturbation disappears w'hen it is understood 
as a developmental phase in every normal person’s life Similarly other 
anxieties lose their charge through discussion 

In performing this therapeutic function, the physician may be httle 
able to verbalize formulate or follow^ the steps in the process It matters 
little whether he knows he is using techniques of explanation, reassur- 
ance, persuasion, suggestion, or re-education as long as he senses the 
function Few" psychiatrists and few'er patients can give logical verbali- 
zation to W"hat has happened during the relationship and therapy The 
pragmatic test of relief is w"hat really matters 

War has heightened our appreciation of the amount of help and 
understanding that can be obtained from allied disciplines The practi- 
tioner should inform himself of the excellent contributions made by the 
psychologist and the social wmrker since both are usually available m 
his community and they are ready to add their skills to his study In 
the field of psychology extensive tests have been devised and proven to 
be of value m evaluating the kind and degree and severity of neurotic 
disability Such tests as the Cornell Neurotic Index, the Rorschach 
Test, the Murray-Thematic Apperception Test for the determination 
of personality profiles, etc A great variety of intelligence and aptitude 
tests are available for the better placement of individuals at w"ork or in 
school 

The social w orker is pre-eminently trained m the understanding of 
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individual, family and community problems and resources The social 
worker’s history vail take the physician far in the understanding of the 
essential personality with which he is dealing In turn she is ready for 
help in advising and finding of communit\^ resources for recreation, 
exercise, companionship, housing, special training, and job finding These 
major contributions have long been left out of the curriculum of train- 
ing of doctors Slowly and fumbhngly the average doctor stumbles 
across their usefulness He would do well to obligate himself to know 
the full range of social m ork possibilities and cooperation 

Skill in therapy comes from experience Experience involves con- 
tinued study A helpful literature for practitioners is beginning to ac- 
crue To be recommended are such presentations as Singer’s “The 
Doctor’s Job,”^ Dunbar’s “Emotions and Bodily Change,”- Levine’s 
“Psychotherapy in Medical Pracace,”^ Weiss and English “Psychoso- 
matic Medicine,”^ Menmnger’s “The Human Mmd,”^ Preston’s “Psy- 
chiatry for the Curious,”® the publication “Psychosomauc Medicine ” 
Other brief treatises of value are Whitehom’s “Guide to Inteixaewing 
and Clinical Personality, Study,”” R Dicks’ “The Ministry of Listen- 
ing,”® Hamman’s “Relationship of Psychiatry to Internal Medicine ”® 
From this simplified discussion, one would hope that the practitioner 
IS convinced by now that all his patients will be improved by appro- 
priate attention to their emotional life Nothing that one can say so 
briefly vail make the practitioner a psychotherapist It may stimulate 
his desire to know more about the technique If the doctor has achieved 
an attitude of tolerance towards these disabled people he will already 
have gained much If he is determined to look for the emotional re- 
sponses, even though thej^ are not always evident or immediate, he is on 
the right track This appeal is made that practitioners and psychiatnsts 
work together for better medical care of human bemgs It is an appeal 
that we go forward together in an educational venture wherem both of 
us can profit Let us at least begin the process of study and acquisition 
of knowledge since only through the increasing skill of the practitioner 
can there be any hope for relief for those pauents v'ho constitute the 
bulk of all medical liabilities 
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EVALUATION OF EARLY 
POSTOPERATIVE ACTIVITY“= 

John H Powers 

Acting Surgeon in Chief, The Mar% Imogene Ba<;sett Hospital Cooperstown, \ 


R Scientific inquiry into the physiology of inactivity and 
0 the application of this knovdedge to the problems of 
2 convalescence and rehabilitation are tv o of the promi- 
5 nent contributions of the var effort to medicine and 
Q’HSHSESSHESHS'fl surgery The physiologic effects, biochemical alteraaons, 
and psychologic changes in the human economy v hich occur v ith 
prolonged periods of rest in bed have been ably discussed by Dr Barr 
My remarks v ill be limited to the practical e\ aluation of early activity 
after major surgical operations 

Such a regimen is not nev Early postoperative mobilization vas 
first instituted by Emil Ries^ who observed in 1899 “that after intra- 
abdominal vork done by the vaginal route patients could be fed like 
perfectly healthy persons and could be allov ed to be up and v alking 
about in a remarkably short time that the period for v Inch it v as 
advisable to confine such cases to bed could be counted by hours 


instead of days” Encouraged by his success with this regimen after 
vaginal celiotomy the same routine was shortly utilized in the manage- 
ment of patients following abdominal laparotomy Early postoperative 
v^alking V as also adopted by Boldt," a former gynecologist of this city, 
and by 1906 these tvo authors had a combined series of nearly 900 
patients who had been allowed up and about on the first or second 
day after laparotomy with “not a single instance of untoward result 
which could in any v ay be attnbuted to the early rising from bed ” 

An accelerated postoperative regimen was likevnse advocated in 
many continental clmics^ but was accepted less readily in England and 
America Recently, however, due in part to the exigencies of militar}^ 
surger}'" and the urgent demands upon civilian hospitals, attention has 
once again been focussed upon the importance of early rehabilitation. 


* From the Department of Surgerj of the Mar> Imogene Bassett Hospital Cooperstoun Xe\\ "Vork 
Gi\en October 10, 1945 before the Eighteenth Graduate Fortnight of The \e\\ "iork Academj ot 
Medicine 
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and modem surgeons ^^d^o have had experience vuth this method of 
postoperative management comment favorably on their results ^ Ex- 
tensa e bibliographies have been published by Smith/^ Newburgery and 
Leithauser ” Tlie English and foreign literatures now embrace references 
to well over 10,000 patients vho have been out of bed and walking on 
the first day after surgical operations of major magnitude and to many 
times this number \\ ho ha\ e become ambulatory on the second, third, 
fourth, and fifth days Unfortunately, these papers often present no 
precise definition of “early activity” and with few exceptions the con- 
clusions of the authors have been draai n from clinical impressions rather 
than comparatn e, statistical data Hence, in order properly to evaluate 
early postoperative activity, it is imperatn e first to define the term, 
secondly to decide on certain measurable data upon which such an 
e\ aluation may be based, and thirdly, \\ ith these data in mind to com- 
pare the results of “early activity” with those of “late activity” among 
groups of patients sufficiently large to be of statistical significance 

Defiintiov In this report “early activity” connotes arising from bed, 
standing, walking, and sitting in a chair on the fiist day after operation 

Btisis foi Evaluation The data upon which this evaluation is based 
include measurements of vital functions (temperature, pulse rate, blood 
pressure, vital capacir\'^) indicative of the well being of the patient, 
reieal deviations fiom his usual dietary and gastrointestinal habits, dis- 
close degrees of comfort or discomfort due to pain as measured by the 
administration of morphine, embrace a detailed analysis of the post- 
operative complications, and finally indicate clearly when normal ac- 
tivit^r IS resumed 

Pi esentatiov of Data and (iovipaiisov of Results Series of obsen'^a- 
tions on three groups of unselected patients which form the basis of 
this evaluation of early postoperative activity are herewith presented 
(Figure i) 

One hundred patients used as controls m the column designated 
“late postoperative activity” and 100 in the group termed “original early 
activity” \vho were ambulatory on the first postoperatn e day were dis- 
cussed at the Symposium on the Abuse of Rest in Chicago at the Ninety- 
Fourth Annual Session of the American Medical Association in 1944 ‘ 
These tvm groups each embrace thirty-nine hernioplasties, rwenty-two 
appendicectomies for acute appendicitis, fourteen operations on the 
biliary tract, and txventy-fi\ e cases of abdommopelvic surgery (Figure 



40 


THE BULLETIN 


TOTAL CASES 


Days 

Ad 

Op 

1 

2 

3 

4 
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6 

7 
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Late Activity (controls) 

Early Activity (originol series) 

— — F.ortv Activity (new series) 


Tabulation of Coses upon which Evaluation 
of Eorly Postoperative Activity is Based 

Post 01 

> Activity 

late 

pn 

riv 

oriq- 

new 

Hernioplosty 

39“ 

39“ 

33 

Appendicectomy for Acute Appendicitis 

22“ 

22“ 

20 

Cholecystectomy, Choledochoslomy 

14“ 

14“ 

22 

Abdominopelvic Surgery 

25“ 

25“ 

25 

Exploratory Loporotomy, Appendicectomy 

ao 

14 

8 

Total 

120 


1QS_ 


® Reported in previous paper 


Figure 1 In t)ie loner half of the chart are tabulated the cases 
upon nhich this e\alintion of early postoperatn e actnity is based 
In the upper half are presented graphic records of the highest 
a\erage daih temperature and pulse rate of all the iiatients in 
each group 


i) PaUents subjected to these four well standardized operative pro- 
cedures were originally chosen for comparative study because the total 
periods of hospitalization and convalescence after each v’^ere faurly well 
established by tradition In the present study these groups have been 
respectively augmented by twenty and fourteen patients subjected to 
laparotomy and appendicectomy for abdominal pain, and an entirely 
new series has been added This embraces io8 patients upon whom the 
same operative procedures were performed, who were out of bed and 
walkmg on the first postoperative day, and whose convalescences there- 
after were accelerated even more rapidly than those of the patients who 
comprised the original senes These cases are tabulated in the column 
designated “new early postoperative activity ” 

The average ages of the patients in the three groups M'^ere quite 





Figure 2 Cun es indicating a\ erage changes in 
blood pressure and pulse rate coincidental intli 
standing and sitting in a chair on the first and 
second da\s of actuiU among 50 patients who 
uere ainlnilatorj on the first postoperatn e da^ 
compared uith sinular obsenations on 10 pa- 
tients uho remamed recumbent for 1-3 iveeks 
after operation 


comparable (Figure 5) Those in the control series (“late postopera- 
tive activity”) remained in bed an average of 12 3 days while the 
patients m each of the other two groups were up and walking on the 
first postoperauve day Those who comprised the foremost group re- 
mained m the Hospital for an average period of 15 4 days each, those 
m the origmal series of early activity for an average of 10 i days, while 
the patients m the neu^ senes were hospitalized for 8 4 days only 
Occasional mdividuals m this group who lived withm a radius of 12-15 
miles from the Hospital were allowed to go home on the second, third, 
or fourth postoperative day to return to the out-patient department for 
removal of sutures No ill effects were obsen^ed uTen this freedom of 
activity was permitted 
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inguiml hernioplnst\ nnci S pntients \\lio remained in bed foi 
12 ch\s 


Tempei atm e and Fvlse Rate Presented m Figure i are curves rep- 
resenting the composite temperature and pulse rate before operation 
and during the early convalescence of the patients in all thiee groups 
These v ere plotted by averaging the highest levels recorded for every 
patient in each group on each day, and thus represent mavimal eleva- 
tions during the convalescent period It is apparent fiom these curves 
that early postoperative activity does not affect adversely these indices 
of \ ital functions 

Blood Piesstne In order to evaluate changes in blood pressure and 
pulse rate coincidental with early and late activity, two exactly com- 
parable series of observations were made on fifty patients who Aveie 
up on the first day and on ten w ho remained flat in bed for 7-2 1 days 
after operations of similar type These observations M^ere taken on both 
the first and second days of activity and comprised determinations of 
the blood pressure and pulse rate with the patient in bed, again imnie- 
diateh after standing erect on the floor, thirdly after sitting in a chair 
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Figure 4 Simil ir cunes for 21 patients \iIio ^icre up and walk- 
ing on the first postoperative d u after various procedures com- 
pared with 28 wlio remained in bed for the traditional conv alescent 
periods following operations of similar tvpe 


for lo minutes, and finally after return to bed The results are plotted 
graphically in Figure ^ They indicate no greater drop in blood pressure 
or rise in pulse rate coincidental with the first nvo occasions of arising 
from bed after operation, -when these be on the first and second post- 
operative days instead of after the lapse of 1-3 weeks in bed 

Immediately after standing minor changes occurred among the pati- 
ents in each group. Mere still present though less marked after 10 min- 
utes in a chair, and disappeared promptly upon return to bed 

Weakness, vertigo, mild syncope, nausea and sometimes vomiting 
occurred singly or in combination among 40 per cent of the patients 
who stood on the first postoperative day, similar reactions to the erect 
position were present among 75 per cent of the patients in the control 
group who did not stand until 1-3 weeks after operation 

Vital Capacity Postoperative changes m vital capacity secondary 
to upper right rectus, A'lcBurney, unilateral, and bilateral ingmnal mci- 
sions have previously been reported for patients who remamed m bed 
the traditional periods of time after operation Hereuuth recorded are 
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Post op Activity 

ADDITIONAL DATA Early 


Late Orig Nero 


Number of Patients 

120 

114 

108 

Average Age 

35 8 

41 0 

37 8 

Dajs in Bed after Operation 

12 3 

10 

10 

Dijs in Hospital 

15 4 

101 

84 

Weeks of Comalescence 

10 0 

58 

45 

Days before Resumption of Normal Diet 

87 

52 

33 

h .1 erage Loss of AV eight per Patient 

38 

30 

45 

Morphine Ai erage Amount per Patient 

0 062 

0 029 

0 027 

Number of Doses per Patient 

5 6 

26 

26 

Incidence of Postoperatne Distention 

50 5% 

26 2% 

22 0% 

Incidence of Gas Pams 

69 4% 

37 9% 

28 9% 

Patients requiring Poultice and Rectal Tube 

61 3% 

41 2% 

32 7% 

A\ erage Number pei Patient 

25 

1 1 

06 

Patients requiring Enema 

90 0% 

63 4% 

53 4% 

Average Number per Patient 

25 

09 

07 


Figure 5 Tabulation of additional data of significance m the ei aluation of early post- 
operatne actniti 


Similar determinations on nine patients who \vere ambulatory on the 
first postoperative day after unilateral inguinal hernioplasty (Figure 3) 
and on nventy-one patients who were up and w'alkmg on the first day 
after this and other operative procedures (Figure 4) For companson as 
controls are plotted curves from the previously published observations 
All determmations were made Avith the patients supine and represent 
the highest of 3-5 readings For the sake of uniformity the preoperative 
levels in each case have been considered as 100 per cent and the subse- 
quent changes are plotted on a percentage basis 

From these charts it is obvious that the drop in vital capacity which 
follows immediately in the wake of major surgical operations is less 
precipitous and pronounced and the return to normal more prompt 
among patients who are ambulatory on the first postoperauve day than 
among those who remain recumbent and inactive for 10-14 days 

Diet Subsequent to the publication of the second paper on early 
postoperative actnnty a letter was received from Captain William A 
Barrett/^ looth Evacuation Hospital, Belgium, which, in part, read as 
follows “For over two years I have allowed ambulation on the first day 
foUowmg all elective operations with the same beneficial eifects you ob- 
served All these patients likewise had a regular diet postoperatively 


Evahtatwn of Eaily Postopei ative Actroity 


45 


except for the first meal which was toast and tea or bouillon Invanably 
they tolerated a regular diet at the succeeding meal When this proced- 
ure IS followed there arc no ‘gas pams’ and a negligible loss of weight ” 
Captain Barrett’s experience u as confirmed in this clinic Many ambula- 
tor)^ patients expressed a desire to “have more to eat” on the second, 
third, and fourth postoperative days Consequently, the dietary routine 
for those m the neu senes -without complications w^as accelerated to 
permit hot clear fluids on the first postoperative day, soft diet on the 
second, and regular diet on the third The incidence of postoperative 
distention and “gas pains” was appreciably lowered as indicated in the 
next paragraph but the average loss of xveight per patient in this group 
■w as slightly greater than in either of the others If this weight loss be 
significant, the reason is not apparent 

Gast! omtestmal Eimctrov Due in part to early postoperative activ- 
ity and doubtless also to more and more prompt resumption of a normal 
diet the occurrence of postoperam e distention decreased from 50 5 per 
cent among the recumbent patients in the control group to 26 2 per 
cent among those in the original group of early activity and 220 per 
cent among the patients in the new' series (Figure 5) The incidence 
of “gas pams” likewise fell from 694 through 379 to 289 per cent 
among the patients u'ho were ambulatory on the first day and were 
permitted a regular diet on the third postoperative day 

The number of mdividuals who required abdominal poultices and 
rectal tube for the treatment of distention and those who demanded one 
or more enemas for evacuation of the large bowel after operation de- 
creased very appreciably (Figure 5) The actual number of enemas 
admmistered fell from an average of 2 Yz to each patient of the control 
group to I per patient in the original series and to i for every other 
patient m the new group 

Vain If the amount of morphme required for the control of pam 
be accepted as an index of the amount of discomfort suffered by the 
patient, it is at once apparent that those who were ambulatory on the 
first postoperative day were more comfortable than were those who 
remained recumbent for 1 2 days The patients m the two active groups 
required less than half as much morphme and fewer than half as many 
doses as did those m the control group (Figure 5) Seldom was any hy- 
podermic necessary after the first few hours followmg recovery from 
anesthesia 
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POSTOPERATIVE COMPLICATIONS 



P 

0 Activity 



Complication 

Late 

Early 




Controls 

Ong I 

Vezc 

Local 

Disruption of «ound 

0 

0 

0 


Subsequent Herniation 

3 

1 

0 


Recurrence of Hernia 

2 

0 

1 


Infection of AVound 

0 

1 

0 


Hematoma in ATound 

1 

2 

0 


Silk or Cotton Sinus 

1 

0 

1 


Residual Intraperitoneal Abscess 

2 

0 

0 

Pulmonary 

Massne Atelectasis 

1 

0 

0 


Partial Atelectasis 

0 

1 

2 


Bronchopneumonia 

3 

1 

2 


Infarct of Lung, embolic 

1 

0 

2 


Suspected Infarct of Lung 

1 

0 

1 


Serious Pleuris\ 

0 

0 

1 


Bronchitis 

I 

2 

1 


Nasopliarjugitis 

2 

0 

0 

Cardiac 

Coromr\ Thrombosis 

I 

0 

0 


Angina Pectoris 

1 

0 

0 


Parowsmal Auricular Fibrillation 

1 

0 

0 

Vascular 

Iliofemoral riirombophlebitis 

1 

1 

1 


Thrombosis of Deep A^’ems of Legs 

I 

0 

1 


Suspected Thrombosis 

3 

1 

5 

Gemto-urinary 

Inhibition of Bladder 





Requiring one catheterization 

8 

7 

9 


Requiring sca eral catheterizations 

19 

3 

9 


Cj'stitis due to E Coli 

1 

0 

0 


Uremia 

0 

0 

1 

Gastro-intestmal 

Dilatation of Stomach 

3 

0 

0 


Fecal Impaction 

3 

0 

1 

General 

t'ne\plained Fe\er 

6 

0 

0 


Total 

66 

20 

to 


Average 

0 55 

0 17 

0 36 


Incidence 

55% 

27% 



Figure 6 Tabulation of postoperatn e complications incidental to earlj and late acti'ut\ 


Individuals v ho had previous operations M'^ere uniformly enthusias- 
tic about early acnvity A'Nhthout exception, each one stated that arising 
from bed and alking v ere accompanied by less pain and discomfort 
on the first postoperatn e day than after 10-15 of recumbencv 
Furthermore, the subsequent convalescence was likenuse much more 
comfortable throughout 
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Postoperative Complications All patients have been observed care- 
fully and examined frequently for evidence of comphcauons dunng the 
convalescent penod These ha\ e been classified according to the s}'stem 
involved and tabulated in Fismre 6 

If early postoperame activit}’- is to be correctly e\aluated it is im- 
perative that meuculous attention be paid to symptoms and signs \v hich 
suggest some complication even though its actual existence may be only 
suspected 

No M ounds disrupted Subsequent herniation in abdominal mcisions 
and recurrence of hernia after repair were both more common among 
the patients who remamed in bed The 3 infected wounds were not 
related to early activity, 2 were operative mishaps and i was due to 
contammaaon by a gangrenous appendix 

The speaker has never believed that pulmonarj’^ and vascular compli- 
cations were so thoroughly eradicated as has been quoted by previous 
writers, “1,569 cases, 3,197 cases without comphcaaons, 6,000 paaents 
out of bed on the first postoperative day with not a single case of em- 
bolism This opinion is substantiated by the incidence of such com- 
plications among the ambulatory patients of the most recent group sub- 
mitted to analysis (Figure 6) The etiology and pathologic physiolog}’' 
of postoperative pulmonary and circulatory comphcations have been 
discussed elsevTere^ and will not here be repeated However, the 
speaker wishes to emphasize the opmion that elevation of the foot of the 
bed 8-10 inches, hourly exercises of the lover extremities, and early 
postoperative walking may circumvent the formation and hberation of 
thrombi of sufficient size to precipitate a fatal postoperati\ e catastrophe 
Genito-urinary complications, particularly the necessity for repeated 
catheterizations, gastrointestinal difficulues, and fever of undetermined 
origin were more common among the patients who remained m bed 
for 1 2 days after operation 

The total number of comphcanons was hkewise much higher among 
these patients of the control series than among those in either of the 
active groups and the incidence of complications was double their col- 
lective incidence among both groups of patients who v ere out of bed 
and walking on the first postoperauve day (Figure 6) 

Weeks of Convalescence The convalescent period is considered as 
beginning with the first postoperative day and continumg until the 
patient resumed full activity at the employment which was mterrupted 
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sutures 

Post oj} Activity 

Early 

Late Ong New 

Silk 

87 

99 

24 

Cotton 

0 

0 

77 

Catgut 

10 

7 

4 

Silk and Silver Wire 

1 

0 

0 

Cotton and Silver V^ire 

0 

0 

1 

Catgut and Silver Wire 

1 

5 

0 

Silk and Silkworm Gut 

3 

0 

1 

Cotton and Silkworm Gut 

0 

0 

1 

Catgut and Silkworm Gut 

1 

1 

0 

Silk and Fascia 

0 

1 

0 

Not Stated 

17 

0 

1 

Total 

120 

114 

108 


Figure 7 Tabulation of materials used for sutures 


by admission to the Hospital for surgical treatment Among the patients 
herein discussed the penod of convalescence was reduced from lo weeks 
to 5 8 weeks m the onginal series and to 4 5 weeks in the new senes 
by early postoperative activity and walking (Figure 5) This repre- 
sents a cut of 55 per cent in time formerly devoted to convalescence 
and suggests that the penod of mertia \vhich traditionally follows in 
the wake of surgei^r rnay be largely elimmated 

Further Comment 

Sutuies Many authors \vho have had experience with early post- 
operative activity have emphasized the superiority of one type of ma- 
terial for sutures over all others In Figure 7 are tabulated the 

various matenals which were utilized m the cases herem discussed 
Sillc and cotton were used most frequently, catgut alone and m combi- 
nation with non-absorbable supportmg sutures was employed less often 
No disruptions occurred With the exception of three infections (an 
incidence of o 8 per cent), one transient silk and one cotton sinus, all 
wounds healed by first mtention 

Scrupulous care m the prevention of infection, meticulous hemo- 
stasis, gentle manipulation and accurate reapproximation of tissues layer 
by layer vath fine interrupted sutures are doubtless much more im- 
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Pa'll op ActiL.ity 

VNESlIinsi V Early 

Late Ony New 


L 0 C 1 I Iso\ocainc 

7 

16 

4 

NoNOcainc, Nitrous 0\i(lc, Owgcn 

5 

0 

0 

Spinnl 

1C 

11 

15 

Continuous Spiml 

0 

2 

0 

Spinal and Local Xo\ocninc 

0 

1 

1 

Spinal, Nitrous Oxide, Oxagen 

5 

6 

2 

Spinal, Nitrous Oxide, Ox\gcn, Ether 

1 

0 

3 

Nitrous Oxide, Ox\ gen, Etlier 

43 

17 

19 

Vaertin, Nitrous Oxide, Ox\gen 

C 

19 

24 

A\ertin, Nitrous Oxide, Oxagen, Ether 

37 

41 

40 

Vvertin and Ether 

0 

1 

0 

total 

120 

lit 

108 

Figure 8 Tabulation of anesthctie agents einplo\ed 


portant than the type of material used 

Healmg Durmg the early days of modem surgery absolute rest and 
protection were considered so essential for the proper heahng of wounds 
that immobilization for 3-4 m eeks in a plaster spica was often employed 
after repair of an mguinal hernia With the realization that tissues which 
are continuously and repeatedly in motion heal kindly, that the wounds 
of mfants and children who cannot be kept qmetly in bed after opera- 
tion likewise heal firmly m spite of activity, opmions have graduall\ 
changed and immobilization is no longer consdered essential for the 
proper healng of coapted tissues In fact, Newburger and Kimbaro\ 
skiy (quoted by Leithauser'*) believe that heahng is accelerated by 
activity 

In the cases herein reported incisional hermae and recurrent henuae 
were less common among the ambulatory patients than among 
who remained at rest in bed for the traditional postoperative peno 0 
recumbency 

Anesthesia Early postoperauve acuvity and ^^alkmg are neither 
limited or contramdicated by the type of anesthesia emplo) e 
vanous agents utilized m the three groups of cases are tabu ate 
Figure 8 

Additional Cases The cases mcluded m the above study represent 
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consecutive unselecred patients who ^\e^e submitted to the five opera- 
tue procedures enumerated m Figure i These were chosen because 
the period of rest in bed, the days of confinement to the Hospital and 
the total duration of the convalescence after each were ell estabhshed 
by tradition Any deviation therefrom attributed to early postoperaave 
activity could be readily evaluated Less easdy evaluated because less 
amenable to comparanve analysis and hence not included in this pre- 
sentation are many patients who have also been ambulatory on the 
first day after many other types of operative procedures of major 
magnitude These include operations on the esophagus, resections, clo- 
sure of perforations, and other operations on the gastromtestmal tract 
and colon, nephrectomy and other procedures on the kidney and ureter, 
prostatectomy by the suprapubic and transurethral routes, subtotal thy- 
roidectomy, and radical mastectomy In fact, vnth very fev' exceptions 
all patients are now ambulatory on the first postoperative day 

Coiiti amdtcatwiis There are very few absolute contraindicaaons 
Generalized bacterial peritomtis, debility and weakness of such degree 
that the patient is unable to stand even vuth assistance, senous bleedmg 
at the operating table or shortly thereafter, thyroid cnsis, immediate or 
early postoperanve coronary thrombosis, and non-fatal pulmonaty em- 
bolism are definite contraindicaaons to early ambulatoty acDvir\* 

Fever, pulmonaty comphcanons other than mfarcuon due to em- 
bolus, chemical peritonms, intraperitoneal abscess, abdominal distennon, 
draining wounds and sinuses, and tubes m hollow viscera so placed 
either by operanon or through natural channels are not contramdi- 
cations 

Thrombosis m the deep veins of the legs should be treated by prompt 
interruption of the venous channel proximal to the clot after which the 
presence of the thrombus should not be considered as a contraindication 
to postoperative acnvity 

Conclusion 

Early postoperative acavity, walkmg, and other accelerated modi- 
ficaaons in customaty convalescent care provide safe mnovaaons in 
postoperative management by which the process of decondiaomng may 
be largely ehminated and early rehabilitaaon achieved The data sub- 
mitted above in evaluaaon of this program support these conclusions 
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-^HE fame of William Harvey is of the endurmg type that 
mcreases with the passing of years It was my pnvilege 
to be present m London in 1928 at the tercentermial 
celebration of the discovery of “the movements of the 
Ci 25 HSHS 2 SHSEsS heart and blood ” Undoubtedly others in this audience 
were equally fortunate and departed, as did I, with an even more pro- 
found respect for the great anatomist and physiologist of the seven- 
teenth century The objectives of the Harvey Society are not lirmted to 
the diffusion of scientific knowledge in selected subjects in anatomy and 
physiology but are extended to include pathology, bactenology, phar- 
macology, and physiological and pathological chemistry— to the altera- 
tions M^hich take place as the result of both structural abnormalities and 
disease In this Harvey Lecture it gives me a sense of gratification to 
discuss certain abnormalities of the circulation, the normal physiology 
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of which was first estabhshed by Harvey himself, and to outhne the 
recent advances which have been made m the surgical treatment of these 
conditions 

Congemtal cardiovascular defects are not rare m mfancy, and it is 
only because of the high early mortahty rate that the incidence after the 
age of twelve years is low. The complex nature of the defects, which 
adds to the difiiculty of diagnosis, particularly in infants, and the lack 
of successful therapeutic methods resulted for years in a general neglect 
of this field It IS only in recent years that greater mterest has been 
aroused as a result of the work of Maude Abbott, Taussig, Gross, Bur- 
well and others Their investigations have shown that it is no longer 
adequate simply to differentiate congenital from acquired heart disease 
In a large percentage of cases one should be able to diagnose the par- 
ticular defects which are present Advances in surgical therapy for cer- 
tain types make it all the more important that these types be recognized 
That the advances are recent is shown by the statement m the 1937 
edition of “Heart Disease” by White^ to the effect that “there is no 
curative treatment, surgical or medical, for congenital cardiac defects ” 

Maude Abbott- devised a clinical classification of congenital heart 
disease m which the patients are divided into three groups The first 
group mcludes those nuthout abnormal communications or shunts be- 
tween the right and left sides of the heart Cyanosis is not a part of the 
picture This group includes patients with simple dextrocardia, anom- 
alies of the pericardium, primary congenital hypertrophy of the heart, 
pure subaortic or aortic stenosis, pure mitral stenosis, and coarctation of 
the aorta The second group embraces patients with artenovenous shunt 
in whom arterial blood enters the pulmonary circulation Cyanosis is 
usually not obsen^ed There is, however, possible terminal or transient 
reversal of floM^ vath cyanosis due to the entrance of venous blood into 
the systemic circulation Patients in this second group have defect-, of 
the interauricular septum, defects of the mterventricular septum, local- 
ized defects of the aortic septum, and patent ductus arteriosus This is 
the potentially but rarely cyanotic group The third group according 
to Abbott includes those patients in whom cyanosis associated with the 
entrance of venous blood in large quantities into the systemic circula- 
tion IS a prominent feature Included among the many causes are defects 
of the mterventricular septum with dextroposition of the aorta, tricuspid 
stenosis, mcuspid atresia with septal defects, transposition of arterial 
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trunks with defects of the \ entncukr septum, persistent truncus arterio- 
sus, and the tetralogy of Fallot 

It happens that advances in surgical therapy have been made m a 
representative of each of the three groups described by Abbott— coarc- 
tation of the aorta in the acyanotic group, patent ductus arteriosus m the 
usually acyanotic but occasionally cyanotic group, and pulmonic ste- 
nosis (usually the tetralogy of Fallot) in the cyanotic group This 
lecture will consist in the main of a consideration of patent ductus arteri- 
osus, of coarctation of the aorta, and of the tetralogy of Fallot with 
particular emphasis on the latter condition 

Patent Ductus Arteriosus 

Although a procedure for closure of patent ductus artenosus had 
been descnbed by iMunro^ in 1907 and although the operation had been 
attempted by Strieder/ the first successful closure of an open ductus 
was performed by Gross^ in 1938 According to Abbott, patent ductus 
artenosus occurs together Muth other congenital heart lesions twice as 
often as it is obsen^ed as a single abnormality The impression that there 
IS usually an associated lesion probably accounts for the years that 
elapsed between the initial description of the operative procedure and 
the successful undertaking by Gross As regards the incidence of asso- 
ciated lesions It IS likely that Abbott’s statisucs are misleadmg m that the 
figures were denved from autopsy material and probably represented 
an undue number of the more comphcated conditions Studies in the 
past SIX years have shown that patent ductus artenosus frequently exists 
as an isolated lesion It is estimated by Keys and Shapiro® that there are 
approximately 20,000 persons in this country with a patent ductus 
Great credit is due Gross and Hubbard not only for the benefit 
accorded patients with patent ductus arteriosus but for the stimulus to 
further exploration of the problems of congemtal heart disease Gross 
originally considered bacterial endartentis a contramdicanon to opera- 
tion, and it is due to the work of Touroff’^ that this view has been 
altered 

The most extensive studies of the effects of patent ductus artenosus 
on the circulation have been carried out by Eppmger, BurweU and 
Gross ® These workers demonstrated that the blood flowed from the 
aorta to the pulmonary artery and not in the reverse direction, that the 
volume of the leak in patients with large openings constituted 45 to 75 
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per cent of the blood expelled by the left ventricle, and that because 
this large volume of blood returned to the left ventncle without passing 
through the right, the output of the left ventricle was two to four times 
that of the right Keys” found that the leak may constitute from 20 to 
70 per cent of the left ventricular output Even though there are reasons 
for doubting the magnitude of the recorded alterations, it appears that 
the overworking of the left ventricle probably explams the pnmary 
occurrence of left ventricular failure when failure occurs 

The recorded studies on the circulation explain and support the 
clmical obsen^aaon that patients wfth failure or dimmished resen’^e are 
benefited by closure of an open ductus They also indicate that closure 
of the ductus in the absence of signs of failure may protect the heart 
from an eventually disabling burden It must be borne in mind, however, 
that many persons vnth a patent ductus never have any disabihty as a 
result of the abnormality There is a difference of opinion v^hether 
operation is indicated for patients without symptoms Advances in the 
chemotherapy of bacterial endarteritis make less urgent the necessity for 
ligating the ductus from a prophylactic viewpoint It does appear, how- 
ever, that closure of the ductus is indicated for a paaent with an estab- 
lished infection whether it does or does not show a favorable response 
to the use of chemotherapeutic agents 

I shall speak briefly regarding methods for effecung permanent 
closure of patent ductus arteriosus The first method used by Gross v'as 
that of simple ligation of the ductus It is known that the lumen of a 
large artery which is closed by ligation m continuity may become patent 
again as the ligature cuts through the wall It is not surprising that Gross 
abandoned this method after re-establishment of the fistula occurred in 
several of his first fourteen patients The second method employed con- 
sisted of the use of cellophane in addition to the ligature Despite the 
fact that cellophane produces scarring, the ductus reopened m several 
of the patients The third method used by Gross^” consisted of complete 
division of the ductus and closure of the two ends During the past three 
years my associates and I have operated upon nineteen patients with 
patent ductus arteriosus, most of whom u^ere referred by Dr Helen 
Taussig V arious methods, including division and closure of the ductus, 
have been used There has been only one patient in whom there v^as evi- 
dence that the lumen became re-established, in this case a simple ligature 
had been used Although no unusual difficulties have been encountered, I 
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think that division and closure of the ductus is an unnecessarily danger- 
ous operation The method which m e employ at the present time con- 
sists of (i) the careful exposure of the entire length of the ductus, (2) 
the use of a purse string suture hgature of silk at the aortic and pulmonic 
ends of the ductus, (3) the use of two through and through mattress 
sutures of silk between the purse string ligatures, and (4) the placmg of 
a ligature of umbilical tape over the mattress sutures There has been no 
evidence of reopenmg of the ductus in the seven cases m which this 
method has been used 

As I have stated previously, successful surgical treatment of patent 
ductus arteriosus has led to an increased interest in all types of con- 
genital heart disease My interest, however, in the next disorder to be 
discussed, namely coarctation of the aorta, was aroused as a result of 
experiments on another subject and a chance conversation wuth Dr E 
A Park In an attempt to produce pulmonary arteriosclerosis. Levy and 

m 1938 performed operations on dogs in w^hich the proximal end of 
the severed left subclavian artery was anastomosed to the distal divided 
end of the left pulmonaiA’’ artery In other w^ords, the systemic and 
pulmonary circulations were connected by a suture anastomosis Some 
of these ammals were follow^ed for as long as six years after operation 
Much to our disappointment, arteriosclerosis did not develop The blood 
pressure m the pulmonary artery only a short distance beyond the point 
of anastomosis was less than half that in the systemic artenes Except 
in instances in which partial thrombosis occurred at the anastomotic site, 
microscopic examination showed no noteworthy alterations in either 
the left pulmonary^ artery or the lung Dunng a discussion of these 
results with Dr Park, he suggested that the pnnciple of altenng the 
course and function of a vessel might be used in the treatment of coarc- 
tation of the aorta 


Qixrctation of the Aorta 

Coarctauon of the aorta is a narrowing of the lumen of the \essel 
of varying degrees in the vicmity of the insertion of the ductus arten- 
osus It was found in 142 of Abbott’s senes of 1,000 cases of congenital 
cardiovascular defects It w as the primary lesion m 79 of these and was 
associated xvith other abnormalities in 63 cases The commonest form 
of aortic coarctation is the so-called adult type m which there is a 
localized constnction of the aorta usually at or just below the insertion 
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of the ductus arteriosus Less frequent but more serious is the so-called 
infantile type m which there is narrowing of a greater length of the 
aorta Patients Avith this type usually die in early infancy 

The symptoms associated with coarctation of the adult type vary 
according to the degree of the stenosis and the extent of the collateral 
artenal pathways There is usually no difficulty in diagnosis if one is 
acquainted with the difference between the arterial blood pressure in 
the arms and in the legs, the palpable pulsanons m dilated collateral 
artenes, the notching of the ribs, and the sj'^stolic murmur transmitted 
down the upper spine A considerable degree of coarctation usually 
results in cerebral hemorrhage, thrombosis, heart failure, rupture of the 
aorta, or bacterial endarterins It was because of the incapacity and the 
high mortality associated with stenosis of marked degree that the follov - 
ing experiments were performed 

The experimental problem which was undertaken was that of sever- 
ing the aorta at the level of the obliterated ductus arteriosus, closmg the 
two ends, and performing an anastomosis between the divided proximal 
end of the left subclavian artety and the side of the aorta distal to the 
point at which it had been divided It is known that dogs will not 
survive total occlusion of the thoracic aorta in one stage if one relies 
only upon the usual collateral channels The mortality rate under such 
conditions is lOo per cent Hence, if survival should occur in our 
animals, it v ould mean that an appreciable quantity of blood was being 
conducted below the point of occlusion as a result of altering the 
^course of the subclavian artery 

A total of forty-three experiments^" were performed on dogs Only 
en of the animals sunuved the operation for several months or longer 
There \\ ere six deaths m the first 24 postoperative hours Fifteen of the 
animals lived for periods ranging from five to 25 days The predominat- 
ing postoperative complication was paralysis of the posterior part of the 
body Limiting our consideration to the ten animals which survived the 
procedure for long periods, we note that six of these showed no paral- 
ysis at any time Two of the animals had a slight weakness of the 
posterior extremities vdiich disappeared in a few days The pressure in 
the carotid and femoral arteries was determined from time to time In 
each instance the arterial pressure in the carotid was higher than that in 
the femoral but in no case was this difference very great It appears, 
therefore, that the flow of blood through the transposed subclavian 
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artery and the dilated collateral \ essels \\ as sufficient to prevent death in 
some instances of total aortic occlusion Furthermore, it was found that 
hypotension of the posterior part of the body did not occur m the 
animals nhich survived Further evidence that the transposed subclavian 
arterv ' m as an important pathway for conducting blood to the postenor 
part of the body was supplied by the one experiment m which the sub- 
claiian arter)'' nas dnided nine months after the original operauon 
Paralysis of the posterior extremiues developed and the animal died 24 
hours after operation 

The mortality rate in these experiments and the high mcidence of 
paralysis of the posterior extremities made us hesitate to recommend the 
use of this procedure in man In discussing the results Dr Park and I 
stated “ It would appear that the patient with a chronic partial 
occlusion of the aorta would tolerate a temporaty complete occlusion 
better than the normal dog in wffiich there has been no stimulus to the 
formation of collateral arterial pathw'ays In any case this procedure, or 
a modification of it, should be considered only in those cases of coarcta- 
tion in wffiich the outlook is vety gra\ e since many panents with coarc- 
tation of the aorta ha\ e a fairly long life expectancy ” After the com- 
pletion of this w'ork seyeral patients w ith coarctation of the aorta w ere 
studied, but the condition did not seem sufficiently gra\ e to w^arrant the 
nsk associated wuth operation This circumstance was probably for- 
tunate for It appears now^ that the procedure performed by Crafoord^'' 
in Sweden (October 19, 1944) and by Gross^^ in Boston (June 28 
1945) IS a better one than that devised by Dr Park and me In this 
recent operation the stenotic area is excised and an end to end anasto- 
mosis of the two ends of the aorta is performed Since the lumen of the 
aorta is considerably larger than that of the subclavian artery, the proce- 
dure employed by Crafoord and by Gross seems to be a better one than 
that w'hich Dr Park and I described However, it may be necessar\ to 
use our method or a modification of it if the stenotic area is so long, as 
in the infantile type of coarctation, that the tw o ends of the aorta can- 
not be brought together if excision is performed It is of interest that 
the method of Crafoord and of Gross wffien used on normal dogs fre- 
quently results in paralysis of the posterior extremities This obsen ation 
indicates again that the patient with coarctation is aided in wuthstandmg 
temporaty total occlusion of the aorta by the pre\ious stimulus to the 
development of collateral pathw ays 
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PuLMON-VRY Stenosis and Pulmonary Atresia 

It Y^as during a discussion of the e\penmental studies on coarctanon 
of the aorta with Dr Helen Taussig that she expressed the opinion that 
patients with pulmonic stenosis or atresia m ould be benefited if a means 
could be devised whereby a greater volume of blood v^ould reach the 
lungs Thus we come to a consideration of the third and last group in 
Abbott’s classification, the most prominent feature of v hich is cyanosis 
This third group is a heterogenous one embracing vanous t^’^pes of 
abnormalities The most frequently encountered type is the tetralogy 
of Fallot, which is characterized by pulmonic stenosis or atresia, mter- 
ventricular septal defect, dextroposition of the aorta, and right ventric- 
ular hypertrophy 

I have stated previously that cyanosis is usually present in patients 
with this and similar abnormalities It is due to the presence of reduced 
hemoglobin in the circulating blood and is the visible manifestation of 
the underlying anoxemia and compensatory polyc\'Themia Lundsgaard 
and Van Slyke^® stated that there are four important factors in the pro- 
duction of cyanosis, namely, (i) the total hemoglobin content, (2) the 
degree of oxygen unsaturation of the artenal blood coming from the 
aerated lung areas, (3) the proportion of blood passing from right heart 
to left through unaerated channels, and (4) the oxygen consumption 
in the capillaries It has been found that the cyanosis of most panents, 
including many of those v ith congenital cardiovascular defects, can be 
definitely lessened by the prolonged inhalaaon of high concentrations 
of oxygen The assumption that all of the blood v hich passed through 
the lungs was not fully oxygenated led some obsen'^ers to believe that 
further increase in the circulation of blood to the lungs vould result 
in no benefit On the contran’-, there are a number of reasons, which 
will not be repeated here, vhy patients with pulmonary stenosis or 
atresia might be benefited if the pulmonaty blood flow was increased 
■ Perhaps the most important evidence is supplied by the obsen^anon that 
the condition of children wnth pulmonary stenosis or atresia and wuth 
patent ductus arteriosus becomes wmrse if the ductus closes, thereby 
reducing further the flow of blood to the lungs It is generally recog- " 
nized by cardiologists that one of the dangers connected with the 
operative closure of a patent ductus lies in the possibility of an asso- 
ciated pulmonary stenosis, and it is for this reason that the effect of 
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temporar)^ occlusion is tested before the closure is made permanent 

Following the original suggestion of Dr Taussig some two years 
ago that a means be found for increasing the flo\v of blood to the lungs, 
I undertook studies on experimental animals It w as evident that there 
\vere two major problems, namely, (i) the de\ising of a techmque by 
which the blood flow to the lungs could be increased, and (2) the test- 
ing of the method in animals with a high degree of unsaturaaon of the 
artenal blood 

Techmcal methods by w Inch the blood flow^ to the lungs might be 
increased will be considered first There ha\ e been reported m the litera- 
ture only 1 2 cases of chronic \ ah ular disease in man in which attempts 
have been made by operatn e means to lessen the degree of stenosis One 
of the patients had pulmonic stenosis, one had aortic stenosis, and the 
remaining ten had mitral stenosis The methods w hich w^ere used con- 
sisted of (r) incision of the stenotic area with a small tenotome knife, 
(2) dilaaon of the stenotic area with a finger, and (3) excision of a 
segment of the valve wuth a cardiovalvulotome Seven of the ten opera- 
tions for mitral stenosis w ere reported by Cutler and Beck In the first 
of these patients the stenotic area was incised wuth a tenotome knife 
This paaent sunuved for four and a half years and w^as believed to have 
been somewhat improved by the operativ^e procedure The other six 
patients reported by Cutler and his associates died shortly after opera- 
tion The same w^as true of the patients wuth mitral stenosis operated 
upon by Allen and Graham*’ and by Pribram Souttar*'’ reported the 
survaval of a patient in wTom he dilated the mitral v^ah^e w ith his finger 
The patient of Tufiier‘° in wdiom dilation with the finger was used in 
the treatment of aortic stenosis was said to be unprov^ed Doyen^* in 1913 
reported his experience in the treatment of a patient 20 years of age 
with congemtal pulmomc stenosis A small tenotome knife was mtro- 
duced mto the right v'^entncle and an attempt was made to divide what 
was thought to be a stenotic v’^alve The patient died sev eral hours later 
and exammation showed narrowing of the conus rather than stenosis of 
the valve Thus it is to be noted that only three of the tvvelv e paoents 
survived the operative procedure, two havung had finger dilation of 
the mitral or the aortic valve respectively, and one havnng been treated 
by incision of a stenotic mitral valve 

It appears to be unhkely that an operation on the stenoac area itself 
would be successful in the treatment of congenital pulmomc stenosis 
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The defect is usually in the conus rather than in the i^alve Even if one 
were able to increase the size of the opening by some safe means as yet 
undiscovered, the chances are that the stenosis would return gradually 
to the onginal condition It was an appreciation of this fact and the 
previous experience m the anastomosis of the systenuc and pulmonic 
vessels which led to the creation of an artificial ductus artenosus in the 
experimental attempt to supply a greater volume of blood to the lungs 
The question arose as to the type of anastomosis which should be 
performed A suture anastomosis between the aorta and the mam pul- 
monary artery was excluded as a possibility because it would be neces- 
sary to interrupt the circulaoon for a longer time than is compatible 
with life The branches of the aorta which are in such position that they 
might be anastomosed to one of the pulmonary arteries are the sub- 
clavian arteries, the carotid artenes, and the innominate artery Either 
the right or the left pulmonar)’- artery ought be used A further question 
was tvhether the end of the systemic artery and the side of one of the 
pulmonary arteries should be anastomosed or whether the end of the 
systemic artery should be jomed to the divided distal end of one of the 
pulmonary arteries The former method appeared to be the one of 
choice since it would allow the blood to flow to both lungs It is, of 
course, the type of union wdiicli is present in patent ductus arteriosus 
Foilowung these studies on technical means for increasing the flow'^ 
of blood to the lungs, attention w'^as devoted to attempts to produce m 
experimental animals the type of general disturbance wEich is present 
in the patient w ith pulmonic stenosis Means are not available for repro- 
ducing in Its entirety the tetralog}'' of Fallot After unsuccessful attempts 
to cause cyanosis and anoxemia by several different methods, a high 
degree of ox}''gen unsaturation xvas produced by the removal of lobes 
of one or both lungs and the creation of pulmonary arteriovenous 
fistulas by the anastomosis of the proximal ends of the pulmonaty artety 
and vein of the resected lobe or lobes This operation caused some of 
the venous blood to return to the left side of the heart w’lthouc prss ng 
through the pulmonary capillanes and resulted in varying degrees of 
oxygen unsaturation of arterial blood The creation of an artificial 
ductus artenosus under these condmons by the anastomosis of the prox- 
imal end of the subclavian or mnominate artery to the side of one of the 
pulmonar)'^ arteries usually resulted in an increase in the oxygen satura- 
tion of the arterial blood The presence of the artificial ductus allow ed 
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some of the arterial blood which was only partially saturated with 
oxygen to pass through the lungs instead of continuing through the 
systemic circulation While it was realized that the experimentally pro- 
duced condition was a poor reproduction of that seen in the patient 
with pulmonic stenosis, the expenments at least supported the hypo- 
thesis that impro\ ement would result if an artificial ductus was created 
Even after Dr Taussig and I decided to attempt the operation on 
patients, there were three unknown elements which caused hesitation 
for some time before the initial operation was undertaken The most 
troublesome questions w^ere Would an intensely cyanotic child tolerate 
a long operative procedure in which general anesthesia and the opemng 
of one of the pleural cavities were necessary^ Granting that the answer 
to the first question w'^as in the affirmative, w'ould the patient tolerate 
temporary occlusion of either the right or the left pulmonary artery for 
the time that w^ould be required for making an anastomosis by suture? 
Would ligation and division of the subclavian artery result in serious 
impairment of the circulation to the arm? It w'as apparent that the 
answers could be supplied only by making the clinical tests The situa- 
tion was discussed franlcly with the parents of the children who were 
chosen for operation A number of distressing compheauons have been 
encountered, but experience has shown that the original fears were 
largely without foundation By this is meant that thus far all of the 
children upon whom an operation has been performed have withstood 
anesthetization, the opening of the pleural cavity, and the temporary 
occlusion of one of the pulmonary arteries, and have not died dunng 
the operative procedure itself Some subsequent events not so encourag- 
ing will be commented upon later Furthermore, there has been no 
instance in which the subclavian artery has been used when there has 
been the slightest anxiety about the competency of the collateral circula- 
tion to the arm Unfortunately the same statement cannot be made in 
regard to the cerebral circulation in all of the patients in whom the 
mnominate artery has been divided and used for the anastomosis This 
subject wall be considered later in greater detail 

The selection of patients wffio are suitable candidates for the opera- 
tion has been performed by Dr Taussig and her associates I should like 
here to acknowledge the important part w Inch Dr Taussig has had in 
all of this w'ork She is Director of the Cardiac Clinic in The Harriett 
Lane Home for Children m The Johns Hopkins Hospital and is an out- 
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Standing authority on congenital heart disease Many points, parncularly 
those dealing with diagnosis, m Inch are mentioned only briefly in this 
lecture, Mill be considered in detail by Dr Taussig in her forthcoming 
book The t\TO outstanding diagnostic features, both of M'^hich should 
be present if the operation is to be performed, are ( i ) roentgenographic 
evidence that the pulmonary artery is small in size, and (2) clinical and 
roentgenographic evidence of absence of congestion in the lung fields 
The important finding in the roentgenogram is the absence of fullness of 
the normal pulmonary conus The shadoM at the base of the heart to 
the left of the sternum is concave and not convex, the pulmonary 
window appears abnormally clear in the left anterior obhque posioon 

The studies on panents have included determinations of the oxygen 
content and capacity'- and percentage saturation of the artenal blood, the 
red blood cell count, the hemoglobin content, and the hematocrit 
reading Patients with inadequate blood flotv to the lungs do not neces- 
sarily have polycythemia but this was usually observed The oxygen 
content of the artenal blood of most of the patients was letter than 
normal, the oxygen capacity ttas increased, and hence the arterial 
saturation ttas greatly reduced Although some of the patients tvere 
cooperative and quiet at the time of the arterial puncture, most of them 
tt ere crying and some tt ere struggling Some of the values for oxygen 
content tvould undoubtedly have been higher had the children been 
under basal conditions If the arterial saturation tvas high in a patient 
Math a history of poor tolerance of exertion, the effect of exercise on the 
saturauon m as determined in an effort to assess the need for operation 
The findings in one such patient were as follov^s 

I ins p itient in intellifrent Tncl cooper iti\e bo\ eigrlit ^e^rs of age Ihe control 
figures slioved a red blood cell count of -I 7 million, a beimtocnt reading of 40 5, an 
owaren content of arteriil blood of 181 aolumes per cent a capacitc of 205 colunies 
per cent, ind saturation of 88 2 per cent Because of the Instore of intolerance of 
txeicise it n is decided to repeat the studies after the patient bad climbed a few steps 
Vfter w liking up onl\ si\ steps, the patient refused to do more and tried to assume 
the iisuil squatting position A simple of arterial blood taken at this time showed an 
oxegen content of 7 9 coliinies per cent ind in owgen situration of onh 36 8 per cent 
Ojiirition was decided upon and performed, the innominate arten being anastomosed 
to the iiiilinonarc arterc Sliglith less than three weeks after operation the studies were 
rejieated Hie arterial sitnrition bad risen onl\ sligbth , that is, from 882 pei cent pie- 
operitneh to 89 7 per cent postoperitneh On the other hand, approximateh twice as 
much exercise as the p itient took before operation caused no apparent chspnea or 
(\ inosis ind practicalh no change in the oxegen saturation the postoperatice figure 
being 88 2 per cent saturation whereas the preoperatice one was 36 8 per cent This 
patient returned for obserc.itional purposes on Koc ember 2, 1945, three months after 
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the operntion Ihe resting owpen siturition of irternl blood ot this time mis 89 i per 
cent Ihe patient then iliiiibed 40 steps Mitloiit eMdence of shortness of breath or cia- 
nosis A sample of arteri il blood t ikcn ininiediatiU ifter the esertise showed an owgen 
saturation of 88 6 per cent 

The effect of exercise on the oxygen saturation vanes greatly from 
patient to patient It is particularly important to study the effect of 
exercise in patients \vho are quiet at the time of the control determina- 
tions and who ha\e a relatively high resting saturation because the 
figures may influence not only the decision as to the necessity for 
operation but also may be the deciding factor in the choice of the arterv 
which is used for the anastomosis 

Another factor which enters into the decision as to operation is the 
age of the patient It is more difficult to be certain of the correct 
diagnosis in infants, and furthermore it is believed that they withstand 
the operative procedure less well than do children of the group from 
two to ten years of age The youngest patient upon whom the operation 
has been performed Avas eight months and the oldest 21 years of age 
Both of these patients survived the operation and are improved At the 
present time it appears that children under 1 8 months of age should not 
be operated upon unless it is thought that the chances of sun ival to an 
older age are poor A possible operative procedure that may be per- 
fected for use in small infants will be mentioned later 

If the studies show that an operation is indicated, the patient is given 
penicillin for one or more days preoperativ^ely Neither dicumarol nor 
heparin is given before operation Cyclopropane with a high concentra- 
tion of oxygen was used as the anesthetic agent in most cases In a few 
of the operations ether wnth a high concentration of oxygen was used 
and in others a combination of cyclopropane and ether * After the 
patient w'^as anesthetized and before the operation was begun, usually a 
sample of arterial blood was withdrawm A comparison of the results 
of the analyses with the control preoperative figures shows that there 
was an elevation in the oxygen saturation of the arterial blood in all 
except a few of the patients This rise ranged from a minimal one to an 
increase of five times the saturation in the control period Since many 
of the children xvere crying and struggling at the time of the control 
studies, it is not known whether the elevation m oxygen saturation 
during anesthesia was due to the fact that the patients w ere anesthetized 


The anesthetic agent \ia<; chosen -ind acimmistered by Dr Lament or Dr Harmel of the 
Department It is a proof of their skill that there ha\e been no deaths during the operation on 
the 55 patients 
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and hence quiet or to the inhalation of a high concentration of oxygen 
It IS probably a combination of the two factors Most of the pauents 
who M^ere quiet at the time of the control studies did show an elevation 
of oxygen saturation hen given the anesthetic agent and oxygen 

The major details of the operative procedure are contained m the 
previous report by Blalock and Taussig “ Adequate exposure is afforded 
by an antenor incision through the third interspace There has been 
some alteration in our conception of the side of the chest on ^Tich the 
operation should be performed Providing the position of the aorta is 
normal, it was our earlier idea that the approach should be made on 
the left if one wishes to use an artery the size of the subclavian artery 
and that the incision should be on the right if the use of a larger vessel 
such as the innominate artery is indicated No doubt you will recall that 
normally the innominate artery is the first major vessel arising Irom the 
arch of the aorta and that it divides into the right common carotid and 
the right subclavian arteries The left common carotid artery’’ and the 
left subclavian artery normally arise separately from the aorta When 
the right subclavian artery is used for the anastomosis, experience has 
shown that the angle of the transposed vessel at its point of origin is less 
acute than that seen when the left subclavian artery is employed In 
other words, the lumen of the vessel appears to be less constricted by 
the transposed position when the right subclavian is used For this 
reason it is advisable usually to make the approach on the right side This 
generally allows one to choose either the mnommate arter}?^ or the right 
subclavian arter)'- The preoperative studies will have given a good 
indication as to the size of the arter)'- that is required Sometimes, how- 
ever, the size of the subclavian artery may be smaller or larger than was 
anticipated and the choice of artery may have to be altered Further- 
more, the mnommate artery or the subclavian artery may be shorter 
than usual and it may be necessary to use the longer vessel regardless 
of the preoperative choice The fact remams that the incision on the 
right side usually alloM^s one to choose either the subclavian or the 
mnommate arter)^ according to the mcapacity and the degree of arterial 
oxygen unsaturation of the patient It is obvious that the greater the 
mcapacit^^, the larger the vessel which is needed since the object of the 
procedure is to shunt blood to the lungs In mfants and small children 
m whom an operation is urgently needed it is generally advisable to use 
the mnommate artery 
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There is another point about the choice of artery which should be 
mentioned The occurrence of a right rather than the normal left aortic 
arch IS not rare in patients \%'ith congenital cardiovascular malformations 
w hich cause c)'anosis Bedford and Parkinson-^ have demonstrated that 
the determmation of the course of the aorta is not difficult if its relation- 
ship to the esophagus is delmeated under the fluoroscope as a banum 
mature is s^vallo^^ ed The importance of this obsen’^ation rests on the 
fact that when the aorta descends on the right, the innommate artery 
is directed to the left and has to be approached through the left side of 
the chest There have been 16 such patients m this senes and m all the 
condition has been diagnosed correctly by Dr Taussig before operation 
There are many other types of variations in the artenes which 
arise from the arch of the aorta For example, both carotids and both 
subclavians may arise as four separate vessels, no innominate artery being 
present In another vanaaon the mnormnate artery gives nse to both 
common carotid arteries as well as to the right subclavian artery Despite 
the many vanaaons, it has been possible in every case thus far to find 
a systemic artery which was suitable for anastomosis to a pulmonary 
artery There have been two patients, however, in whom a satisfactory 
anastomosis was not performed because of a vanation in the right pul- 
monar)’- arter)'- In the first of these the nght pulmonary artery divided 
shortly after its origm and the small branch to the right upper lobe was 
mistaken for the main artery This branch was too small for a satis- 
factory anastomosis The proximal end of the subclavian artery n^as 
anastomosed to the distal end of the branch to the upper lobe, but the 
size of the subclavian was several times that of the pulmonary \ essel 
This patient died, and examination of the specimen indicated that the 
usual end to side anastomosis could not have been performed Probably 
the procedure should have consisted of division of the mam right pul- 
monary artery and the anastomosis of its distal end to the end of the 
innommate artery In the second patient the nght pulmonary artery 
was not found at the time of operation and it was only after considerable 
difficulty that it was located at autopsy The artery was small and was 
lying inferior and posterior to the superior pulmonary vem 

The pressure m the right or left pulmonary artery was determmed 
at the time of operation m a number of patients by puncturing the 
artery with a needle which was connected with a water manometer. 
The pressure m most of the patients was approximately 175 mm of 
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M’-ater That this procedure should probabl}’' be a routine one is sug- 
gested by the following expenence 

In one of the patients the pressure '«as 310 min of water In this patient the heart 
w IS rot ited towards the right, the ar\gos \ein was seieral times the normal size, and 
the piilsitions of tlie pulmonar\ irter\ were much more Mgorous than normal Despite 
tlie unusiialh Ingh pressure in the pulmonar\ arter\, the end of the innominate artery 
was an istomosed to tlie side of the right puIInonar^ arter\ Following operation the 
cianosis did not disappeir, the li\er became enlarged, fluid actuniulated in the pleural 
and peritoneal c.nities, and deitli occurred on the 24th postoperatii e da\ Vt autops\ 
a single \entricle was found from winch arose both the aorta and the pulmonar\ arter\, 
and there was little if anj pulmonari stenosis Ihe preoperati\e ovjgen saturation of 
59 per cent and the red cell count of 10 million were apparenth due to the complete 
absence of a ^entrlClllar septum It is obiious that the anastomosis should not line been 
performed, and the high pressure in the piilmonars arter\ should probabh ha^e fur- 
nished the clue as to the true nature of the condition 

I shall continue with a descnption of the operative procedure After 
the systemic vessel has been chosen and prepared and the pulmonary 
artery has been freed from the surrounding structures, usually the end to 
side anastomosis is performed The nght or left pulmonar)* arterjr is 
occluded proximally with a mechanical device Distal occlusion of the 
vessel IS produced by making slight traction on braided silk which is 
placed around the individual branches of the pulmonary artery This 
plan as contrasted with the use of a bull dog clamp leaves a greater 
length of the artery free for the anastomosis A transverse opening is 
then made in the pulmonary artery nudway betw een the proximal and 
distal points of occlusion By the use of ooooo Deknatel sutures on 
curved atraumatic needles an anastomosis is performed between the end 
of the systemic artery and the side of the pulmonarj'^ artery The con- 
tinuous everting (out, in and over) suture is interrupted at least four 
times in order not to constrict the lumen too greatly The procedure is 
not particularly difficult if the arteries are of normal length and if the 
respiratory movements are not vigorous The operation has been de- 
scribed in greater detail in a previous publication “ 

The cyanosis usually increases during the period vhile one of the 
pulmonary arteries is being occluded Folio wmg the completion of the 
anastomosis and the removal of the constricting dei ices, the color of the 
patient improves immediately Usually a distinct thrill can be felt in the 
pulmonary artery and even in the lung tissue itself The thrill may be 
minimal or absent in infants 

Before I leave the subject of technical procedures there are several 
additional points which might be mentioned As indicated previously, it 
is our impression that the union of the end of the systemic artery to the 
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side of one of the pulmonary arteries is the procedure of choice since 
this type of anastomosis allow s the blood to pass to both lungs There 
are certain circumstinces, howcier, in wdiich it may be advisable to 
divide one of the pulmonary arteries and to anastomose the end of this 
■vessel to the end of the sjstemic artery This means, of course, that all 
of the shunted blood passes to one lung and that the blood wTich passes 
through the stenosed pulmonary artery goes to the opposite lung This 
type of anastomosis can be performed more quickly and easily and wath 
less traction on the mediastinal structures than the one usually employed 
It is possible that this method should be used more often, particularly 
in children It w^as used in the following case as w'ell as in three ad- 

O 

ditional ones The four patients sur\aved the operation and are im- 
proved 

V child of slighth less thin Um) \Lirs of t{,c hid m owgen content of arteri il 
blood of 3 5 soluines per cent, n c ipsciU of 15 0 volumes per cent, in arterial saturation 
of 23 3 per cent, and a normal red blood cell count and hematocrit reading The condi- 
tion was considered cribcal and oper ition was adiised After anesthesia was induced b\ 
the use of ccclopropane, the arterial blood pressure fell to 50/30 mm Hg An incision 
ins made on the right side of the chest and the arigos lein was doublv bgated and 
diiided At this time the pulsations of the heart were ier\ weak and bareh iisible 
One half cubic centimeter of coramine was injected into the superior lena caia, and 
the piilsitions of tlie heart became strong again The right pulmonan arten was beinj. 
freed of tiie surrounding tissues when it was noted again that the action of the heart was 
poor Coramine was injected, the pulsations of the heart improved, and it was decided 
tliat the operation should be terminated The child’s condition was unchanged after this 
explor ition and a second operation was performed 12 dais later Ihe previous incision 
was reopened The innominate artery was shorter than usual, the subclacian arterc was 
larger than usual, and it was decided to use this latter cessel for the anastomosis 
When traction was made on the right pulmonan arterc, the pulsations of the heart 
practicalh ceased Coramine was injected and the condition improved In order to avoid 
unnecessarv traction and in order to reduce the operating time, the right pulmonan 
arterv w is ligated and divided and its distal end was anastomosed to the end of the 
subclavjin arten Ihe action of the heart became verv weak on two occasions while this 
was being done, but it responded favorablv when coramine was injected It is doubtful 
whether the procedure could have been completed successfullv if an end to side anasto- 
mosis had been performed The child showed a dramatic improvement Twelve davs 
following the second operation the arterial oxvgen content was 101 volumes per cent, 
the arterial capacitj was 16 3 volumes per cent, and the arterial saturation was 62 
per cent as compared with the preoperative figure of 23 per cent 

Another point in operative technique which desen’es brief mention 
IS the possibility of connecting the lumen of the aorta ith that of the 
mam pulmonary artery without the use of sutures The first portions 
of the medial walls of the aorta and the pulmonary artery are mtimately 
adherent to each other largely because they are enclosed in a tube of 
serous pericardium common to the two arteries In the dog it is possible 
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to connect the nvo vessels by a stab incision There are, however, 
several points in technique which have not been mastered There is 
danger of piercing the opposite wall of the aorta, there is no accurate 
gauge as to the size of the opening, and the fistula, even though mod- 
erate m size, may close spontaneously This problem is still in the ex- 
perimental stage It IS to be hoped that some such method can be 
perfected because it may be necessary to use the major blood vessels 
and to work with considerable speed if newborn mfants with pul- 
monary stenosis or atresia are to be operated upon successfully 

Treatment both during and after the operation will be considered 
bnefly As a rouane procedure a needle is placed in a vein of the 
ankle before the operation is begun and a very slow infusion of normal 
saline solution is given If an abnormally large quanuty of blood is 
lost, plasma is administered If the patient has pronounced polycy- 
themia and if the loss of blood during the operation is minimal, whole 
blood equal to approximately one per cent of the body weight is 
removed at the conclusion of the operation As soon as the patient is 
returned to his room he is placed m an oxygen tent The administration 
of penicillin which had been begun preoperatively is continued for 
about two weeks It is of interest that none of the patients had a post- 
operative infection Until recently the admmistration of dicumarol v as 
begun 24 hours after operation in most cases and was continued for 
about two weeks Its use was discontinued when a patient died because 
of mtrapulmonary bleeding Hepann is not given unless evidence of 
cerebral thrombosis appears 

The postoperative course of the patients was variable Those pa- 
tients who were benefited by the operation showed an early improve- 
ment As soon as the operation was completed, the mucous membranes 
showed much less cyanosis It required, however, a longer time for the 
disappearance of cyanosis of the fingers and toes The fact that the 
color of the mucous membranes changes almost immediately follow- 
ing the operation is further evidence of the importance of the volume 
of the pulmonarv blood flov in these patients in the production of 
cyanosis In this early postoperative period there has been little altera- 
tion in the red blood cell count, the hemoglobin content, and the 
hematocrit readmg even though moderate blood loss has occurred 
The one important factor which has been altered is the volume of 
blood which reaches the lungs for aeration 
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I stated previously that there has been no concern about the cir- 
culation of the arm, the subclavian arterj^ of which was divided and 
used for the anastomosis Sympathetic nerve block was not used m any 
of these cases The arm of the operated side was slightly cooler than 
the opposite one for varying periods of time Motion and sensation 
were little if at all affected The radial pulse has reappeared in some of 
the patients Either the right or the left subclavian artery was divided 
and used for the anastomosis in 26 cases In 23 additional cases the 
innominate arter}’ ^\'as used and it is apparent that it was necessary 
to ligate the first portion of the subclavian artery in each of these 
Thus, the first portion of either the right or the left subclavian artery 
was ligated in 49 cases, there was no evidence in any case of dan- 
gerous interference with the circulation of the arm These 49 cases 
include a duplication in one patient in W'hom the left subclavian artery 
was used at the first operation and the innominate artery at the 
second 

There follows a brief account of die experiences of other surgeons 
w'lth ligaaon of the first portion of one or the other of the subclaxian 
artenes Halsted in 1921 found that the first portion of the left sub- 
clavian artery had been ligated in 21 cases A recent search of the 
literature provided the records of 13 additional cases in wEich the 
first portion of the left subclavian artery w'^as ligated Of rhe total of 
34 cases, 14 w'ere performed in the treatment of aneurysms, 19 for 
trauma, and one for a tumor There W'ere nine deaths m this series 
There have been found in the literature references to 57 cases in 
which the first portion of the right subclavian artery w^as ligated 
The operation was performed because of an aneurysm in 36 cases 
and because of trauma in 21 cases There were 24 deaths in this 
series It was not necessary to perform an amputation of the arm in 
any of the patients who survived ligation of the right or left subclavian 
artery 

I have stated previously that the innominate artery was used for the 
anastomosis in 23 of our patients This fact implies, of course, that one 
of the common carotid arteries and a subclavian artery xvere hgated in 
each of these patients There xvere seven deaths in this senes In two 
of the seven cases the preoperative diagnosis was m error In two of the 
remaining five cases death was attributed to cerebral ischemia or throm 
bosis Unfortunately an autopsy w^as not obtained in these two cases 
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In several additional patients transient weakness of part or all of the 
opposite side of the body occurred after operation 

A review of the literature from the time of Valentine Mott’s opera- 
tion in 1 8 1 8 to the present lists 86 cases in Aidiich the innominate artery 
has been ligated There Aveie 48 postoperative deaths, a mortality rate 
of 55 8 per cent There \vere six cases of complete hemiplegia wnth four 
deaths and five cases of partial hemiplegia wnth nvo deaths Eighty of 
the 86 ligations of the innominate artery have been performed in the 
treatment of aneurysms There Avere 43 postoperative deaths, a mor- 
tality of 53 7 per cent The remaining six ligations were performed in 
the treatment of trauma There were five deaths, a mortality rate of 
83 per cent Prior to the initiation of the present work the innominate 
artery had not been ligated for conditions other than aneurj'^sm and 
trauma 

In five of our cases in addition to the twenty-three in Avhich the 
innominate artery was used for the anastomosis, the common carotid 
artery was ligated and divided and connected to one of the pulmonary 
arteries This arter)’- was used because of an abnormality in the posinon 
of the vessels w'hich arose from the aortic arch There Avas no sus- 
tained e\adence of disturbance of the cerebral circulation in these five 
patients 

Before summarizing the results of the operations performed thus, 
far, I shall relate some of the details of tAvo cases In the 2nd case of the 
‘ eries the oxygen saturation of arterial blood rose from 36 per cent 
e operation to 83 per cent three AA'^eeks later Fwe months after 
ation the saturation AA^as 87 per cent The red blood cell count 
topped from 7 7 to 5 million The’ hemoglobin declined from 24 to 
17 5 grams, and subsequently to 15 5 grams In the third case of our 
series the oxygen saturation rose in nine days from 35 5 to 80 per cent 
and subsequently to 83 7 per cent In three and a half months the red 
blood cell count declined from 10 i to 5 6 million, the hemoglobin fell 
from 26 to 138 grams and the hematocrit reading changed from 81 
to 38 Both of these children AA^ere incapacitated before the operation 
NoAt"^ they are able to AA'^alk and play and go to school These tAA'^o 
cases are mentioned because the folloAA -up period has been longer than 
in others Avho shoAA^ equally striking improvement 

I shall attempt noAv to give the results thus far in The Johns Hopkins 
Hospital of the creation of an artificial ductus in the treatment of 
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pulmonary stenosis Up to No\ ember i, 1945 there were 57 operations 
on 55 patients All of the operations except one were performed m the 
nme months’ period from February third to November first An anas- 
tomosis between a systemic artery and one of the two pulmonary 
arteries w'as not performed in three cases In txvo of these there was 
an anatomical abnormality of the pulmonarv'^ artery and in the third 
there w^as thought to be an error in diagnosis The first two patients 
have died since the operation The condition of the third patient is 
unchanged In the remaining fifty-twm patients, forty are improved, 
tw'o hare shown little change, and ten have died 

The deaths will be considered first The preoperative diagnosis of 
the tetralogy of Fallot was pro\ed by autopsy to be in error m two 
of the ten cases One of these patients had a transposition of the great 
\ essels and the other had a single ventricle w ithout pulmonary stenosis 
Theoretically these patients w'ould not have been helped by operaaon 
e\en if they had sunnved An autopsy was performed on six of the 
remaining eight patients and the preoperative diagnosis of the tetralogy 
of Fallot w as confirmed One could not be certain of the cause of death 
in most of these patients Except for the cardiovascular defects the 
pathological alterations were minimal None of the patients had an 
empyema or mediastimtis As far as could be ascertained, bleeding from 
the arterial anastomosis did not occur in any of the patients Twm of 
the deaths w^ere probably due to cerebral ischemia or thrombosis but a 
postmortem examination of this region was not allowed One of the 
patients w^ho had been doing very satisfactonly succumbed suddenly 
on the fifth postoperative day from pulmonary hemorrhage The anas- 
tomosis w as intact, and it is believed that the bleeding w as due to the 
dicumarol that had been given In one case bilateral pneumothorax 
developed following the first operation and unilateral tension pneumo- 
thorax following the second operation A congenital abnormalitv^ of 
the lungs was suspected but an examination w^as not allowed If the 
tw'o cases are excluded in which it w'as shown at autopsy that the 
diagnosis w'as incorrect, there were eight deaths in the remaining fifty 
patients in whom the anastomosis was performed, a mortahr\'’ of 16 
per cent 

It has been stated that two of the patients wfio survived show^ed 
little if any improvement In one of these, a boy of 15, the intima of 
the subclavian artery was injured by too vigorous application of the 
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instrument Mhich M^as used m occludmg it A thrill could not be felt 
at the end of the operanon and a murmur could not be heard later A 
second operation on the nght side is to be advised m the future In 
the second panent a large right pulmonary artery m as found at opera- 
tion and the pulsations were vigorous The anastomosis was performed 
even though it was thought at the time that the diagnosis was m error. 
It has now been seven months smce the operation was performed The 
parents state that the child is moderately improved It is our impression 
that the improvement, if any, as a result of the operaaon is mmimal 
The improvement m the remammg 40 patients is defimte The con- 
dmon of most of the children has been altered from almost total 
invalidism to apparent if not real normahty. Most of them show no 
cyanosis, even with moderate effort, and the clubbmg of the fingers 
and toes has disappeared or is dimimshmg Some children who had 
never walked before operation are now able to walk The average 
oxygen saturation of artenal blood of these patients prior to operation 
M'as 49 per cent and the average saturation when determmed two to 
three v^eeks after operation was 76 per cent, an average mcrease of 
53 per cent of the control level It was stated previously that many 
of the children were not under basal conditions at the time of the 
arterial punctures and that other\nse probably both the preoperative 
and postoperative figures would be higher Although the oxygen satura- 
tion of the arterial blood nses greatly, it does not reach the normal 
value of 95 to 98 per cent saturation This findmg is to be anticipated 
because in every mstance of the tetralogy of Fallot there is an mter- 
ventricular septal defect and varying degrees of dextroposition of the 
aorta with ovemdmg of the septum, and hence the aorta always re- 
ceives some poorly oxygenated blood from the right ventricle It has 
been possible, however, m most of these patients to cause an elevation 
of the arterial oxygen saturation to the pomt where the stimulus for 
the development of polycythemia has largely disappeared or has been 
abolished The declme in the oxygen capacity has been greater m 
most patients than has the elevation m the artenal oxygen content 
The objective in the performance of the operation is the establishment 
of a channel by which an adequate quantity of blood can reach the 
lungs This pulmonary flow should be adequate to permit growth and 
the performance of exercise, and to cause the disappearance of poly- 
cythemia and cyanosis It should not be excessive because this unll place 
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an undue stxam on the heart There has been only one patient thus 
far m \vhoni cardiac enlargement since operation has been great enough 
to cause concern Dr Taussig has found that a number of the patients 
have shown a shght increase m the size of the heart m the early post- 
operative period, but this enlargement has not been progressive Strep- 
tococcus viridans mfection has not developed in any of the patients 
It IS important to emphasize the point that the operauon is not of 
value to all panents with persistent cyanosis -- It is indicated only in 
malformations in Ai'hich the primary difficulty is lack of adequate 
circulation to the lungs More specifically, the types of abnormahaes 
\\ hich should be benefited by the operation are the tetralogy of FaUot, 
pulmonary atresia ^^nth or without dextroposition of the aorta and with 
or without defecave development of the right ventricle, truncus arteno- 
sus with bronchial artenes, and a single ventricle with a rudimentary 
outlet chamber in M'hich the pulmonary artery is diminutive m size 
The operation is not indicated in cases of complete transposiaon of the 
great vessels or m the so-called “tetralogy of Fallot of the Eisenmenger 
type” and probably not m aortic atresia 

The purpose of this lecture has been to discuss certam congemtal 
cardiovascular defects in hich treatment by surgical means is provmg 
effective The incompleteness of knowledge is excusable m view of 
the only recent application of these methods It is to be hoped that the 
adiances recorded thus far will serv'^e as an added stimulus to further 
studies on cardiorespiratory physiology, including the problem of 
chronic anoxia, and to the development of additional and improved 
methods for the treatment of cardiovascular defects 
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THE TREATMENT OF A N E U R ^ S AHS \NI) 
A R T E R I O E N O U S FISTULAS*! 

Colonel Damll C Elkin, M C, A US 

Ashford Generil 



2-^ccolnts of injury to blood vessels in warfare h.uc been 
recorded since the beginning of history, and the atten- 
tion of surgeons has of necessity been primarily directed 
towards their treatment because of their often fatal na- 
ture The arrest of hemorrhage and the preservation of 
an adequate arterial supply to the extremities have been, in fact the 
main concern of military surgeons since the dawn of recorded medical 
history, and numerous papers concemmg vascular injuries have appeared 
in medical literature following every war The number of such injuries 
has increased steadily, probably due to the introduction of higher veloc 
ity projectiles of smaller caliber In addition to the ordinary wounds 
caused by machine guns, rifle bullets and shrapnel, a great many niul 
tiple injuries were produced by the fragmentation of land mines, gren 
ades and aerial bombs These latter may produce as many as nvo hun 
dred small individual wounds scattered over the body without caus 
death, thus increasing the chance of trauma to blood vessels ft ° 
therefore, to be expected that the sequelae of these injuries uquI^j 
encountered more numerously than ever before Moreover, impro\e(j 
methods in the control of hemorrhage, shock, and infection ha, « 
sensed more individuals for subsequent observation and study 
In order to bring about more highly specialized treatment of 
surgical conditions. The Surgeon General established centers for i, 
treatment In vle^^ of the fact that Ashford General Hospital 
nated the first center for vascular surgety, a larger propomoi, of^' 
r\tye of injury has been seen at that institution 

For descriptive purposes, vascular injuries as the resnlf qJ 
wounds may be divided as follows 

• The Cirpenter Lecture del.rered at the E.l.hteentl, Graduite I ogn.Uit of The 

of Med^cme October la 194a .n memor, of Dr Ve le> M Car,^n er i , 

From the Va.cuhr SurRcrj Center ^<hford ( eneral Ho^ntal W hue Sulphur Sp,,, 
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1 Paraal se\ erance of a \ essel producing a false aneurysm or ar- 
teno\enous fistula 

2 Those in \\ hich the blood \ e-.sel is completely se\ ered or in 
which vasospasm exists to such an extent as to so impoverish the blood 
supply that death of the part or useless fibrosis results 

3 Activation of previously existing blood vessel disorders or tumors, 
such as congenital nevi and pre-existing vascular injuries 

This report is concerned only with the operative treatment of trau- 
matic aneurysms and arteriovenous fistulas, approximately 450 of which 
have been rteated at the Vascular Surgery Center at Ashford General 
Hospital in the past m o and one-half years 

All of these aneur)'-sms and fistulas, vith rare ex'ceptions, vere the 
result of battle wounds and in all a considerable time ranging from 
weeks to months had elapsed between the time of injur>' and their 
reception at the hospital It is not the purpose of this paper to discuss 
in detail the pathogenesis and diagnosis of these lesions When an artet)’' 
IS completely di\ ided, both ends retract and although hemorrhage may 
be severe at first it may stop spontaneously, or wnth the apphcation of 
pressure On the other hand, it may require ligation or some attempt 
at repair However, if a vessel is only partially severed, the wound 
tends to enlarge in the long axis of the vessel due to retraction, and hem- 
orrhage IS apt to be profuse If the w ound in the soft tissues o\ erlying 
the vessel is large, hemorrhage of course wull be external and wdl prob- 
ably require immediate control If, how ever, the wound is small, the 
overlapping of the various muscle, fascial and skin planes may pre\ ent 
the escape of blood externally This results in the formation of a hema- 
toma w^hich is likely to become a false aneurysm Moreo\ er, m instances 
wath a small external wound, if the vein is injured at the same time, an 
arteriovenous fistula may result, the artery and vein communicating 
directly or through the medium of a false sac In either case it is well 
to remember that some blood continues to flow through the distal 
portion of the artery, thus nourishing the part beyond, and that col- 
laterals develop rapidly Therefore, immediate operation is aKvays con- 
tramdicated unless necessitated by hemorrhage or rapid enlargement of 
an aneurv^smal sac wTich compresses the vessels of the collateral circula- 
tion 

Opemngs in blood vessels produced by small missiles may for a ame 
produce no symptoms For this reason, these lesions are frequently over- 
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looked, particularly if more striking or e\tensive injuries are present 
The value of auscultation as a means of determining their presence 
cannot be too strongly stressed In the presence of a large number of 
casualties and under battle conditions, a diagnosis, although incomplete 
or e\ en incorrect, may be carried by a wounded soldier for some ame 
This does not imply that proper treatment has not been given, but it 
does entail on those who are uorking in hospitals distant from the 
battlefield the necessity of careful examination uninfluenced by any 
previous diagnosis Moreover, it is a well known fact that a vascular 
lesion may develop slowly to the point of recognition For example, 
an arteriovenous fistula may not show characteristic signs until edema 
and hemorrhage ha\ e subsided It is well to remember that blood vessels 

O 

are usually accompanied by nerves and that nen’^e lesions which are so 
strikingr in their immediate manifestations may mask or cause to be 
overlooked accompanying blood vessel trauma Inconspicuous wounds 
may hkewnse involve blood vessels and aneurysms resulting from such 
w'^ounds are frequently overlooked through failure of the examining 
surgeon to suspect their presence or because his attention has been 
draw n elsew here to a seemingly more important lesion Aneurysms of 
various types wall be overlooked unless every w'ound is carefully exam- 
ined, particularly by auscultation 

The differentiation of a false arterial aneurysm, and an artenoi enous 
fistula IS extremely important, since the sequelae, the general and local 
effects, as w^ell as the treatment of the two conditions differ greatly The 
differential diagnosis is not ahvays easy, but as a rule the artenovenous 
communication is characterized by a continuous vibratory thrill and a 
loud, rough, conttmioiis murmur wath systolic intensification, w'hereas 
in the false aneurysm, there is a distinct pause benveen the systolic and 
diastolic phases and often the murmur is heard only in systole In an 
arteriovenous communication, the murmur is usually transmitted for 
some distance on either side along the course of the vessels, w hereas in 
an aneurysm confined to an artery, the murmur is rarely heard beyond 
the confines of the dilatation In the case of a fistula, the swelling is 


usually less pronounced, although some fistulas, with a false sac, may 
o-ive rise to a tumor of considerable size The dilatauon of cutaneous 
veins in the region of the fistula, and the slowang of the pulse on tem- 
porary occlusion of the fistula are further differenuation points In 
lar^e fistulas or in those persisting o\ er a long period of time cardia^ 
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dilatation \\ ith subsequent heart failure is likely to follow 

In the 450 instances of aneurysms and fistulas, no were false, trau- 
matic, arterial aneurysms and the remainder m ere fistulas Since anatomi- 
cally they presented many of the same problems they mtU be discussed 
together They tvere encountered in practically every named blood 
\essel of the body with the exception of the aorta, and many hate pie- 
sented leaned problems of approach and treatment 

The arterial aneurysms have in general been treated by the Matas 
principle of intrasaccular suture or by ligation and excision In aneu- 
rysms of large size, the Matas operation was preferred but those of 
smaller size, particularly if accompanied by nerve injury, were treated 
by excision of the vascular lesion Avith ner\e repair or neurolysis cairied 
out at the same time 

In general, the arteriovenous fistulas have been treated by quadruple 
ligation and excision, although in twelve instances it has been possible 
to repair the fistula and presen-^e the continuity of the artery The latter 
course is preferred, but it is usually impossible because of dense scar- 
ring, previous infection, and the usual presence of a false sac 

There have been five instances of fistula bettveen the cavernous 
sinus and internal carotid artery Two of these were cured by ligation 
of the common carotid artety alone In two others it vi'as necessaty to 
hgate the internal carotid artery distal to the fistula since ligation of 
the vessels outside the skull did not effect a cure A third was cured 
only after ligation of both common, both internal, and both external 
carotid vessels 

Cirsoid aneurysm of the scalp following trauma, usually supenm- 
posed upon a pre-existing nevus, has been treated successfully in five 
patients After preliminary ligation of the external carotid vessels, a 
flap of the scalp containing the fistula is turned back, the incision being 
carried through the galea to the pericranium The fistula with its rami- 
fications can then be removed from the underside of the flap, particular 
care being taken not to buttonhole the skin 

A number of aneurysms and fistulas of the carotid vessels and their 
branches has been treated either by the Matas method in the case of 
arterial aneutysms and b}^ quadruple ligation and excision or by repair 
in the case of fistulas 

There have been nine instances of fistula of the vertebral vessels 
They have been by far the most difficult problem, both^in diagnosis 
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and treatment In only nvo was the diagnosis defimtely established 
before the operation, although m others it Mas strongly suspected In 
general, if the bruit could be obliterated by pressure upon the common 
carotid artet)'-, the vertebral vessels m ere considered to be the probable 
seat of the lesion The approach to these vessels is difficult, either in the 
first, second, or third portion, because of their deep position m the neck 
and their passage through the transverse processes of the cenacal ver- 
tebrae In any event, preliminary ligation of the artery close to its origin 
should be carried out If the lesion is high, that is, near the base of the 
skull. It IS best approached by detaching the stemomastoid and levator 
scapulae muscles If lower in the neck, it is approached through the 
tissues just lateral to the carotid sheath and m any event it may be 
necessary to remove one or more of the transverse cervncal processes 
in order to provide proper exposure 

In the approach to the greater vessels at the base of the neck, the 
clavicle frequently prevents adequate exposure and control of the ves- 
sels proximal and distal to the vascular lesion The safety'’ of an operation 
on those \ essels depends largely upon the accuracy with which this 
isolation and exposure is accomplished It has long been recognized 
that the removal of a portion of the clavicle v ill greatly increase the 
exposure, but the problem of repair of the clavicle has led to many 
variations in wound closure Follow'ing subperiosteal removal of a seg- 
ment, It IS a common practice to replace the excised bone wuth some 
type of wore or metal fixation Deformity, non-union, and pain fre- 
quently follow^ such a procedure Forty-five patients have been operated 
upon for aneurysms and fistulas of the subclavian, axillary, carotid, and 
innominate vessels and their branches, in wTom the claiicle has been 
partially removed In lesions at the base of the neck and the superior 
mediastinum, resection of the medial half of the clavicle together wuth 
Its sternal articulation has been done The subclavian and axillary’' ves- 
sels have been approached by resection of only the center third of the 
bone The excised sequent of the clavicle avas not replaced in any of 
these patients There was little postoperative deformity— certainly less 
asymmetry than is obsen'^ed w hen the clavicle is replaced In eighteen 
additional cases, it W'as removed wuthout replacement for operation upon 
the brachial plexus and in one other a portion xvas resected because of 
painful union of a fracture with subsequent relief of pain and impro\ e- 
ment in the function of the arm 
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Operations upon the common, evternal, and internal iliac vessels 
have been carried out through a retroperitoneal approach which is pref- 
erable to a transperitoneal approach since the abdominal contents are 
more easily displaced and are less apt to be injured In operations upon 
the gluteal vessels, the common iliac artery is temporarily occluded as a 
preliminary step 

Aneur)^sms at the junction of the external iliac and femoral vessels, 
that IS, m the neighborhood of Poupart’s ligament, can usually be ex- 
posed through an incision parallel to and just above Poupart’s ligament 
The best guide to the femoral vessels is the sartonous muscle which 
in the upper portion of the thigh lies lateral to them and in the middle 
and lower portion overlaps them in their course in Hunter’s canal 

The upper popliteal and lower femoral vessels are reached through 
an incision just anterior to the sartonous muscle With the knee flexed 
and externally rotated, the muscle is easily displaced posteriorly when 
the deep fascia is opened 

Care should be exercised m the placing of skin incisions so that 
they do not cross skin creases perpendicularly This is particularly im- 
portant in the popliteal and cubital spaces, where the incisions should 
be S or Z-shaped, so that one limb of the incision crosses the space 
transversely Otherwise, contracting keloids are almost certain to form 
A near disaster from hemorrhage of the postenor tibial vessels has 
prompted the approach to these vessels by the removal of the upper 
portion of the fibula including the resection of the head of that bone 
where necessar)'^ The same approach is used to reach the anterior tibial 
and peroneal vessels m the upper portion of their course It is often 
impossible to differentiate by clinical measures which of these three 
vessels is involved because of their close proximity to each other The 
fibula IS removed subperiosteally, thus insuring continued stability of 
the knee joint In no instances has the bone been replaced 

Resection of the fibula for exposure of these vessels is necessary 
only in their course in the upper portion of the leg In the lower third 
of the leg the peroneal and posterior tibial vessels are more easily reached 
by an incision made along the posterior surface of the tibia on the 
medial side of the leg, and the anterior tibial vessels are best isolated by 
an incision directly over them on the anterior surface 

Wherever possible, an incision should not be made on the sole of 
the foot since it is invariably painful on weight-bearing To approach 
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the plantar tessels, therefore, the incision is made on the medial side 
of the foot, the abductor hallicus muscle is detached from its onmn, 
and the vessels with the tibial nerve are traced into the deeper struc- 
tures of the foot 

Operations upon the lov er extremities were done almost entirely 
under continuous spinal anesthesia Operations upon other parts of the 
body were usually done under pentothal sodium anesthesia supple- 
mented by nitrous oxide and oxygen There were no complications of 
consequence attributable to the anesthetic Altogether, half of the opera- 
tions required more than three hours and some as much as seven hours 
The advantages of continuous spinal became apparent in such length^ 
operations 

There v ere no instances of gangrene in this series Sympathectomy 
and sympathetic block were rarely performed either before or after 
operation, although the advantages of it are thorough^ appreciated 
The time inten^al between the origin of the wounds and operation 
aieraged three months and tvas rarely less Thus, ample time for the 
development of collaterals w'as allowed Had operations of necessity 
been performed at an earlier date, no doubt sympathetic interruption 
w'ould have been more frequently performed 

Coinplicatwiis There w^as one death in this senes due to secondan,’’ 
hemorrhage following excision of an arteriovenous aneurysm of the 
subclavian vessels The fistula xvas so close to the aorta that the vessels 
could not be transfixed xvith sutures, a procedure alxvays carried out in 
operating upon x'^essels of any size There xvere two instances of cerebral 
anemia xvith paralysis folloxving operation upon the carotid x'^essels One 
of these xvas transient, the other permanent In ten patients more than 
one operation xx'^as necessary to effect a cure In txx^o of these, four 
operations xx^ere performed Three patients xx^ere not cured by operation, 
all of them xxnth arteriox'^enous fistulas of the internal carotid x’^essels at 
the base of the skull xx'^hich could not be completely eradicated because 
of their position 
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THE HORMONAL TREATMENT OF 
PROSTATIC MALIGNANCY^ 

Clyde Leroy Deiviing 

Clinical Profes«;or of Urologj, Yale XJniver«;itj School of Medicine 


treatment of carcinoma of the prostate by hormones 
a biological approach to a problem m clinical medicine 
he results of hormonal treatment stimulate optimism 
ir the treatment of an incurable disease Men who have 
bedridden or paralyzed for months and have suf- 
fered from dysuria, incontinence and retention of urine have been 
greatly benefited by castration or by the administration of syntheac 
hormones or both Others who have experienced severe pain from 
metastatic lesions of the spine have been rendered free from pam and 
have been given a new lease on life, such that they are able to void ' 
urine comfortably, to get out of bed, to walk about naturally and, m 
many instances, to return to their former vocations The author has 
several patients who have been invalided by prostatic cancer and who 
now, after hormonal treatment, work seven days per week in war 
industries The encouraging results in many cases and the miraculous 
response of a few isolated cases of prostatic cancer to hormonal therapy 
do not necessarily signify that complete control of the neoplasm is 
being achieved in all cases Due to the slow growth of prostatic cancer 
a long period of observations, with a rigid analysis of the reports, seems 
necessary for evaluation of the estrogenic response 

Lest our optimism becloud our horizon of commonsense and perjure 
our scientific consideration of biological facts, we will do well to con- 
sider ourselves still on the avenue of research in the field of prostatic 
cancer We have some of the answers but not all of them, for there 
exist complex issues concerning carcinogenic elements in the gonads and 
allied internal secretions in old age Longevity invites the development 
of cancer of the prostate, longevity not only diminishes hormonal ac- 

* Presented before The New York Academ> of Medicine, March 16, 1945 in the Friday Afternoon 
Lecture series 

From the Department of Surgerj Section on Urologj, Yale TJniiersity School of Medicine, and 
the Nen Haven Hospital, Nen Haven, Connecticut 
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tmt) but produces an imbalance of internal secretions Nature, it seems, 
has planned that our demise be occasioned by cancer of the prostate 
In our defense to cancer giowth, mc are adopting a belligerent attitude 
towards nature and are devising a plan of combat vhich -uill not only 
control the grov th of cancer of the prostate but M'lll prevent its devel- 
opment ’\^'e are employing the biologist to aid us in preventing normal 
epithelial cells from changing into cancer cells A^'’e are asking the 
biochemist to give us measures v hereby e may maintain the secretion 
of our hormones and presets e 1 balance of the secretions of the internal 
glands in old age in order that we may live just a few more years 

The span of life has ads anced from 47 to 64 2 years in the last three 
decades Cancer of the prostate is actually on the increase A few cases 
are seen in the 40’s Fourteen per cent of all males past 44 years base 
cancer of the prostate As ss e reach the 70-year mark it is estimated 
that one man in seven has cancer of the prostate The average age of 
the prostatic cancer patient is 67 8 years This does not signify that all 
of those having cancer of the prostate at this age will die from the 
disease At present there is a strong feeling that cancer of the prostate 
IS related to a carcinogenic agent in the gonads The indomitable vill 
of men to live longer and more comfortably urges the scientist to deplo) 
his investigative pursuits into the realms of the relationship of cancer 
of the prostate to hormones and requests that the answer be found 
either by eradicating the gonads of the male or by neutralizing the male 
hormones by the administration of the hormones obtained from the 
gonads of the opposite sex 

There have been two eras of popularity for treating prostatic tumors 
by hormonal means We are now in the midst of the second era The 
first period began in 1891 and continued for about 10 years The treat- 
ment of prostatic tumors by castration was not wholly accidental but 
based upon a certain number of clinical obser\'’ations and ammal ex- 
perimental evidence More than a hundred years ago in 1836 Leroy 
d’Etiolles^ and Civiale" noted that patients xvho had orchidectomies in 
conjunction with the repair of double inguinal hemiae subsequently 
developed an atrophy of the prostatic gland Gruber^ in 1859, Pelikan^ 
in 1875 and Griffiths'' in 1889 reported complete degeneration of the 
prostatic gland after castration in the dog and cat White® m 1891 "s^as 
the first to note the histological changes in the prostate after hormonal 
therapy He demonstrated that after castration in the dog the glandular 
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and then the muscular elements of the prostate atrophied and suggested 
that castration be done in the human for benign prostatic lesions It was 
during the next few years that many men lost their testicles for prostatic 
disease without differentiation as to a bemgn or malignant lesion Cabot" 
in 1896 was able to report 203 cases of prostatic enlargement treated 
by castration, 83 6 per cent of which showed improvement, 6 per cent 
\\ ithout much benefit and 9 8 per cent failures It was at this time that 
the treatment of cancer of the breast by ovanectomy was instituted, 
but the idea of treating cancer of the prostate in an analogous manner 
was not apparent At the turn of the century castration therapy for 
prostatic disease was looked upon with great disfavor by both the 
patient and his wife with the result that surgical treatment superseded 
castration therapy 

There was an inten^ening period of 35 years before the second era 
of hormonal therapy was initiated Strohm® m 1935 made two discov- 
eries (i) that female sex hormones were a “boon” to prostatic cancer, 
and (2) that the injection of placental blood caused relief of pain at 
the site of bone metastases The next year Counseller® stated that by 
applymg x-ray therapy to the testes in sterilizing doses pain m prostatic 
cancer patients disappeared In 1940, Kahle and Maltry^® castrated 14 
patients who had benign prostatic hypertrophy with some improvement 
of their symptoms and reduction in the height of the prostatic gland 
epithelium Kutscher and Wolbergs^^ in 1935 demonstrated that the 
prostatic gland contained an enzyme, phosphatase In 1936, the Gut- 
mans and Sprouff® found phosphatase in bones contaming metastatic 
prostatic cancer and that the blood contained both alkaline and acid 
phosphatase Two years later, in analyzing prostatic glands at various 
age groups, they demonstrated very little of the phosphatase in the 
mfant prostate and more in the young adult prostate Gomon^® showed 
that only the acid phosphatase was present in the epithelial cells of the 
normal adult prostatic gland It has further been shown that the malig- 
nant prostate contains more acid phosphatase than the normal gland 

Huggins,^^ appreciating the work of these authors, demonstrated 
that he could dimmish the amount of serum acid phosphatase in the 
prostatic secretion of the dog by castration and that he could also 
diminish it by giving stilbestrol without castration and that the expen- 
ment was reversible As long as the prostatic cancer is limited to the 
prostatic capsule there is little if any elevation of the blood senim acid 
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phosphatase The prostanc cancer cells liberate the serum acid phos- 
phatase M hen nietastaticalh placed and especially m hen in bony tissue 
No other cancers produce any appreciable elevation of serum acid 
phosphatase so that it is considered of diagnostic value for bony can- 
cerous lesions metastanc from the prostate 

Tliere is general agreement among observers that an eleiation of 
serum acid phosphatase determined by either the Bodansky or King- 
Armstrong methods is significant The type of cancer influences the 
acid phosphatase reading to some degree The large tumor formed by 
the adenocarcinoma gi\ es a higher reading than the small tumor formed 
by the scirrhous type The readings run sometimes up into the hundreds 
of umts per 100 cc of blood and a few into the thousands There is 
considerable lariarion in the readings and some doubt is now being 
raised as to the exact value of these observ’^arions When the serum acid 
phosphatase is elevated it can be reduced either by castration or by the 
administration of estrogen On the contrary, it can be elevated again 
by the administration of androgens, and the prostatic tumor takes on a 
more actiye growth In about 60 per cent of patients with an ele\ ated 
serum acid phosphatase, according to Herger and Sauer,^^ castration 
produces a dramatic drop of 59 6 per cent in 24 to 48 hours and 75 
per cent in 7 days iMost observers are in agreement with these figures 
Stilbestrol alone produces a less dramauc drop but reaches 63 8 per cent 
drop in 7 days If castration be done and stilbestrol be admmistered at 
the same time, there is yery little change in the rapidity in the drop 
of the serum acid phosphatase in the first 48 hours Twenty per cent of 
patients who by clinical and x-ray examinations show metastatic lesions 
do not have elevated serum acid phosphatase readmgs or ha\ e marginal 
readings There is also a group of about 20 per cent of patients v ho do 
not show a drop in serum acid phosphatase after either castration or 
stilbestrol administration These latter fail to develop any clinical im- 
provement and run a progressive downhill course as if no attempt at 
hormonal treatment had been instituted Those xvho respond favorably 
and have a return to normal serum acid phosphatase le\ els mamtain it 
for varymg lengths of time A very few after three months begin to 
show again an elevation of serum acid phosphatase and also a re-occur- 
rence of clinical signs of the tumor and a progressive course of the 
disease, although most of the patients in the author’s series v ho ha\ e 
died have done so vithout elevation of the serum acid phosphatase 
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The temporary period of return to normal of the serum acid phophatase 
IS explained either by diminished production of the enzyme or by greater 
difficulty of Its entry into the circulation Neither castration nor the 
administration of stdbestrol Mffil cause the serum acid phosphatase to 
enter the circulation An elevated serum acid phosphatase means a 
metastatic lesion from prostatic cancer and can be relied upon as a test 
for neoplastic activity originating in the prostatic gland, although the 
reverse is not true 

The favorable clinical response to hormonal therapy is manifested 
by loss of pain, improvement in general condmon, gain in weight, im- 
provement in urinations, cessation of hematuria, reduction of edema 
of legs, when present, regression of the primary lesion and, in a few 
mstances, the regression of the metastatic lesions The most dramatic 
response is the disappearance of back pain, which has been so resistant 
to heat, drugs and irradiation therapy After castranon, unremitting 
pain disappears withm 24 to 72 hours Usually 50 per cent of the pain 
is gone in 24 hours, slight pain remams at the 48-hour period and on the 
third day patients adrmt that they are free from pain and no longer need 
anodynes With the use of stilbestrol the pain disappears more slowly 
but IS usually entirely absent at the end of 7 to 10 days, depending 
somewhat on the amount of stilbestrol admimstered Some are described 
as improved, and there remains about 20 per cent who are not reheved 
If castration does not relieve the pain, stilbestrol will not, if used as a 
subsequent therapeutic measure There may be rare exceptions to this 
rule, but we have not encountered them 

General improvement in some degree occurs in 80 per cent of the 
patients after subsidence of the pain Anorexia is replaced by a desire 
to eat and the mgestion of most foods Sixty-six per cent gam from 10 
to 60 lbs in weight Some bedridden patients M'^alk for the first time m 
months and are again desirous to return to their jobs About 20 per cent 
either show no change in weight or continue to lose weight and run 
the usual clinical course of individuals suffering from a fatal malignant 
disease Other patients apparently do well for 3 to 2 2 months and then 
begin to lose weight and die, but they never become really emaciated. 
This group has been dubbed “delayed failures” by Reed Nesbit^® of 
Ann Arbor The longer we follow our cases the more we are com- 
pelled to transfer our apparent controlled lesion cases into the group 
of delayed failures Eventually all may fall in that group This is a 
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pessimisGc statement, but we must be very guarded in our observations 
because many of the present reports are premature Prostatic cancer is 
a siow~growmg malignancy, and final results can not be determined 
until the patient dies 

The effect of hormonal therapy upon urinations is somewhat ob- 
scured by the numerous palliative measures for relief of urinary 
obstrucnon, such as suprapubic drainage, partial prostatectomy by su- 
prapubic and perineal routes and transurethral resections We can say 
that most of those who had a small prostatic tumor treated by supra- 
pubic drainage alone with subsequent hormonal treatment have dis- 
pensed with their suprapubic tubes, with the result that their wounds 
have healed and they have resumed normal urinations for many months, 
but most of them have eventually developed obstruction again There 
are a feiv reports of a small group of patients who did not have reten- 
tion of urine and who have not been treated surgically We have but 
few of these cases m which our only surgical procedure was a perineal 
biops}’- The urinary frequency begins to lessen in about lo days in 
those cases who do not have retention and gradually improves up to 
6 or 8 weeks Those who passed bloody unne ceased bleedmg in 8 to 
lo days Herbst^" reports that one case showed a change from severe 
dribble and hourly urination to four to six hourly urinations twenty- 
four hours after intramuscular injection of estradiol dipropionate Such 
a miraculous response reminds one of a report which came from Chicago 
after the mstitution of hormonal treatment for undescended tesucle, in 
which there appeared the statement that 20 minutes after the mjecnon 
of the hormone the undescended gonad was found lying m its normal 
position m the scrotum It seems hardly fair to ascribe such rapid action 
as wholly due to the effect of the hormone We have not had the good 
fortune to obtain such spectacular reacuons Reports from Buffalo 
Cancer Clinic and elsewhere would indicate that 42 to 86 per cent are 
temporarily relieved of urinary obstruction by hormonal treatment 
alone This factor is variable, and diversity of opinion is probably ex- 
plained on the ground of the observer’s point of view Herger^® states 
that in the non-operated cases treated with hormones 58 6 per cent had 
no relief of urinary symptoms at the end of one year 

We feel keenly that when there is obstruction with residual unne 
the obstructive factor should be immediately removed by surgerj^ This 
allou s a better renal function and, if the unnarir tract is infected an^ 
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opportunity to banish this serious part of the problem There is no 
agreement as to what surgical procedure should be utilized Reports 
are anything but uniform Some urologists treat all by transurethral 
resection We have had some evcellent temporary symptomaac results 
by this procedure, but some paaents are made worse, suffer from an 
extensive ulceration of the neck and base of the bladder and are very 
uncomfortable In our experience, the patients treated by conservative 
perineal excision have responded the best Belt^® of San Francisco is 
of this same opinion Basically we all should recall to mind that the 
mucous membrane of the urethra and bladder acts as a barrier to im a- 
sion and extension of a malignant process Why remove the natural 
barrier by transurethral resection? If there is any time in life at Aidiich 
Ave need to utilize the natural barriers to cancer extension it is at this 
time "When the obstructive tissue is removed via the perineal route 
much of the mucous membrane of the posterior urethra can be con- 
sen'^ed, thus utilizing this natural hurdle to cancer growth and at the 
same time removing much of the primary grounh 

During the year 1944 an attempt was made by Vallett,-® Colston-^ 
and Scott-- to make an inoperable cancer of the prostate an operable 
one by preliminary castration and estrogenic administration V allett first 
remolded the obstruction by transurethral resection, two months later 
performed a castration, and 70 days later, a radical perineal prostatec- 
tomy The patient remained clinically free from cancer but died one 
year later of cardiot^ascular disease An autopsy was not obtained Scott 
reported in Januar)^ of this year a series of fit’-e cases treated by hor- 
monal means followed by radical perineal prostatectomy Colston be- 
lieves that selected endocrine therapy is applicable to a certain number 
of cases preliminary to radical surger)'’ The idea is to be commended, 
but the results, of course, can not now be evaluated 

The effect of estrogenic hormones on the primary tumor is, in some 
cases spectacular, in other cases there is softening without appreciable 
regression, and, in still other cases, there is no noticeable change The 
cases ndnch respond favorably show a softening of the prostatic gland 
in about one month, and complete regression in 3 to 5 months in 33 
per cent of cases Herger and Sauer^® believe that the majority of the 
complete regressions take place in the first six months, a few in nine 
months, and rarely in tw elve months of therapy Patients who show the 
greatest local change in the tumor hav^e the greatest symptomatic rehef 
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There is much dilference of opinion concerning the effect of estro- 
genic hormones on vwmtatic lesions Bumpus and Nesbit report cases 
in which lung metastases have disappeared following hormonal therapy 
Graves of Boston reports a case which, four months after treatment, 
sliowed by clinical observations regression in the size of the cenical 
and inguinal lymph glands and histologically disintegration of the cancer 
cells Dean"'* reports complete disappearance of a bony lesion of the 
femur proved by \-ray examination These authors report that the 
patients have also shown a favorable general response as u eU as a drop 
in serum acid phosphatase It is generally conceded that the least bony 
response is noted in the pehic bones Most of our cases, regardless of 
bony metastases, have been followed with \-ray examination of the 
pehis at 6 to 12 month intervals Some who did not originally exhibit 
bony metastases did so after hormonal therapy, although they com- 
plained of no pain Folio wnng hormonal therapy there is usually a 
sclerosis of the bone characterized by increased density' and a more 
sharply defined outline Temporarily the lesion m the bone ceased to 
spread in some of our patients, and in others it continued to mcrease in 
size, even though the patient continued clinically free from symptoms, 
gained w'^eight and felt w^ell We do not have any cases in w'hich the 
bony metastatic lesion has completely subsided With continuous ad- 
ministration of synthetic hormonal therapy bony lesions do not entirely 
disappear from the pelvis, and patients after a delayed period begin to 
show evidences of increase in size of the primary tumor followed by 
some loss of weight but never to the stage of extreme emaciation as is 
seen wnthout the treatment 

Kahle,^® Kretschmer,-'* Herbst*^ and Huggms“ report histological 
study of prostatic cancer before and after hormonal treatment Most 
WTiters agree that there is a shnnkmg of the cells, that the nuclei become 
small and dark-staining and that the cytoplasm becomes vacuolated and 
indistinct after 6 to 8 weeks of treatment Herbst, reporting an autopsy 
8 months after castration and administration of diethylsolbestrol, states 
that the prostatic mass w^as so small that it could hardly be recognized, 
but malignant cells w^ere present microscopically'- in the tissue removed 
from the prostatic site Kahle used massive doses of estrogen m 7 cases 
and found microscopically in the surgical specimen in one case after 
two years of treatment that the stroma consisted only of smooth muscle 
and fibrous tissue 
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The hormonal factor, M^hether it be admimstered surgically, by 
castration, synthetically, m ith estrogens, or roentgenologically, by 
irradiation of the testes, acts in the same way Some urologists prefer 
castration, others, sdlbestrol Surgical castration produces a more rapid 
and pronounced effect in relief of pain and nausea Stilbestrol given in 
massive doses will produce a similar reduction of the serum acid phos- 
phatase m the blood, a similar chnical response and similar local tissue 
changes Where castrauon fails, there is no local regression of the tissues 
and little, if any, drop in the serum acid phosphatase readings In those 
cases in vdnch there is a temporary improvement and then a reversion 
to a continued uninterrupted malignant picaire, the additional honnonal 
therapy is of httle lvalue Dean-® has found that after castration 45 per 
cent of the cases shov'" as much or more androsren content in the urine 
These cases represent the unfavorable ones This is explained on the 
basis that the adrenal gland compensates for the testes, as it is the only 
other source for androgenic production Dean reported that 1 1 out of 
16 patients had an increase of gonadotropic hormones after castranon, 
indicating an increased activit)'- of the anterior pituitarj^ gland Such 
IS not the case after estrogen admmistration, thus giving evidence that 
estrogens do not stimulate the pituitary gland Herbst^" has suggested 
that the failures may be due to the fact that compensation by the 
adrenals for the testes occurs The result is that the pituitary becomes 
hyperactive and causes the adrenal cortex to produce androgens vdiich 
act as carcinogens upon the prostatic epithelium and cause the prostatic 
cancer to grow again This possibility may explain “delayed failures,” 
described by Nesbit The adrenals in some of these cases have been 
descnbed as beingf four to seven times normal size We have not en- 
countered such enlargement of the adrenals at autopsy two years after 
castration 

There are objections to both castration and estrogen admimstraDon 
Castration produces a loss of sex funcuon and inability to perform the 
sexual act Many patients complain of shrinking of the penis This 
applies mostly to the younger group, especially in the SLXth decade 
None after castration have developed gynecomastia or painful nipples 
The administration of stilbestrol by mouth is well tolerated by most 
patients, but in some patients even in small doses it causes nausea and 
vomiting After estrogen therapy alone patients complain of loss of 
sexual power, shrinking of the penis and testes Others complain of 
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anorexic! s\!clling of rhe brcc!sts and painful nipples Especially after 
the administration of both castration and synthetic estrogens do wc 
encounter breast complunts Some men seen in our clinic have devel- 
oped ver%' large pendulous breasts, which appear like breasts of the 
fenixle cMoore, AA'attenberg and Rose-’* ha\e made microscopic study 
of such breists after diethylstilbestrol therapy, and they report a pro- 
liferation of epithelium of the ducts, an increase in the length of the 
ducts and hyperplasia of the connective tissue stroma While only four 
or fi\ e of our patients have developed large breasts, more complain of 
sore mpples The nipples become red, sensitive and erect and the 
areolar tissue pigmented Some patients complain of pedal edema, cutane- 
ous rash, pigmentation of the scrotum, abdominal cramps, feminine type 
of bod)-, and three cases in our clinic have developed acute diabetes 
melhtus Whether the)'’ have developed diabetes due to the therapy or 
due to metastatic lesions m the pancreas one can not foretell 

It IS difficult to ascertain the snivival period after estrogenic therapy 
for prostatic cancer Hypothetically, castration alone should not yield 
as long a sunnval period as continuous use of estrogen, unless castration 
is followed by sudden and complete control of the cancer cell growth 
By continued admmistration of estrogen a constant attack is made ujion 
the malignancy Castration plus continuous estrogenic therapy offer s 
jjjQj-g effective attack upon the lesion e have instituted a program 
different hormonal treatment in different years, namely, castration rT; 
the cases for one year, castration plus hormonal administration P'- ; 
years, and, finally hormonal therapy without castration It is to! 
stood that obstruction was treated surgically wherever loo cc 
of urmary rerenaon was present It is too soon to anticipi — 
regime of treatment will be the most effective Whether the ,c 
mahgnancy plays a part one can not now state One mu« 
to wait until a senes of cases are dead before an accur^ ~ - 
can be made We have paaents w-ho died anyxxherc f , - - 
years and 9 months after treatment bv all of the comb - _ 
gemc therapy Others are hving and are apparently 
complete regression of the primat)- lesion, while _ 
stages of re-activaaon of the cancer within t e p 
have several patients who have hved _ to 6 xcars ^ _ _ 

apparently normal health and nm^n ra- «- t ^ 
perineal excision of enough c'^ncciou, L».n-_ t 
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non Reports of occasional patients living 3 to 5 years after estrogenic 
therapy becomes less significant m hen one compares the estrogenically 
treated group Midi those treated surgicallj'' before the institution of 
hormonal therapy Emmett and Greene-' in comparing their tM o senes, 
one prior to estrogenic therapy composed of 326 patients and another 
treated estrogenically, composed of 220 cases treated by castration, 
shoM ed about the same percentage of deaths during the first tM o years 
It IS quite possible that the three, four and five-year survivals mtU sIiom^ 
a greater ratio of living patients, and that estrogenic administration may 
prolong some lives Randall'^ folloM^ed a small senes of fi\ e cases for 
eight years after castration and reported four dead and the remaining 
one shoMung metastases It mtU require several more years of experience 
by several clinics before an ansM'^er can be given as to prognosis and 
expectancy after estiogemc therapy 

Choice of Hoivioiial Tieatment—hi present there is a difference of 
opinion regarding the time of administrauon, the quantity and type of 
estrogen to be used and Mdiether it should be used Midi or Mithout 
castration Bumpus, Massey and Nation,"® and Emmett and Greene-'’ 
prefer castration Alyea-® prefers castration folloM^ed by small doses of 
stilbestrol Those vdio use estrogens prefer different compounds Herger 
and SaueE® have used sulbestrol extensively, Moore, M^attenberg and 
Rose,®" diethylstilbestrol, and Kahle and his co-M'orlcers,^'’ diethylstil- 
bestrol dipropionate Zondek, Sulman and SkloM'®^ claim that stilbestrol 
IS destroyed by the liver Mdiile diethylstilbestrol is ver^'^ slovdy inacti- 
i^ated by the liver The dosage of estrogens i^aries greatl)^ in the various 
clinics A fcM'' urologists recommend 10 to 20 mgms , mTiIc Moore, 
Wattenberg and Rose*^ give as high as 60 to 80 mgms per day The 
tendency is to gii'^e as small a dose as Mull be compatible MUth maximum 
effects In our clinic M^e are noM'^ giving 10 mgm of stilbestrol per day 
for tM o M^eeks and then reducing it to i mgm per day for continuous 
use Three of our patients have been unable to tolerate even i mgm 
per day because of the nausea and general uncomfortable feeling We 
must admit that as yet M^e have not reached any definite conclusion as to 
M hich type of hormone to give or the amount best tolerated to obtain 
the maximum effect Theoretically, biologists beliei e that since castra- 
tion removes the brakes upon the action of the pitmtar^^ and alloMS 
stimulation of the adrenals to produce an androgen MUth a carcinogenic 
agent Me <^hould be able to compute an estrogenic dose that Mmuld 
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produce an anti-carcmogenic action upon the prostatic cancer and still 
at^oid castranon and estrogenic injurj’- to the testes 

Why some patients respond more readdy to castration than others 
we do not yet knoAV A part of the answer must he in the secreuons 
of the testis, but w e have no method by chemical or microscopic means 
to evaluate this testicular hormone Herbst^’ suggests adding a high 
vitamin factor in the treatment of prostatic cancer, thus hoping to 
modify the soil in such a w^ay that the grow'th of malignant cells wull 
be mhibited Expenmental evidence ivould indicate that most vitamins 
stimulate cancer grow'^th, but folic acid is thought to be antagonistic in 
Its action Patients w'ho gam w'eight after castration do so because of 
mcreased metabolism and increased ingestion of foods contaming many 
vitamins, but regardless of the added vitamms patients continue to die 
from the disease 

There is no general agreement as to when is the most opportune 
time to apply hormonal therapy Stirling®" and Nesbit^® prefer to w^ait 
until pain develops Our clinic belongs to the school wEich prefers to 
give hormonal treatment as soon as possible after the histological diag- 
nosis IS made, regardless of pain or metastases Castration or large doses 
of synthetic estrogen produce the same clinical and tumor response 
Castration alone is not follow'^ed by gynecomastia wEile stilbestrol alone 
or as a subsequent agent after castration often is 

Summary 

As yet no case of carcinoma of the prostate has been cured by hor- 
monal treatment The only complete control of cancer of the prostate 
in our chmc has been obtamed by radical surgical excision early m the 
development of the disease The majority of the patients wuth extensive 
prostatic carcinoma suffering pam from metastatic lesions are made com- 
fortable by hormonal therapy Castranon and stilbestrol treatment pro- 
duce the same results Pam is completely relieved temporarily m at 
least 50 per cent of the cases The general condinon of the patient is 
greatly improved, and 66 per cent gam w^eight Fifn^ to 75 per cent 
hai^e a temporar}^ return to normal or comfortable mictuntion Tw ent\ 
to 25 per cent are not benefited Neither castration nor estrogenic ther- 
apy prevents the dexelopment of metastattc lesions Some metastanc 
lesions m the lungs and one in the femur ha\ e been reported to show 
complete regression while no case of menstatic lesion of the pchis 
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has been knonn to ha\e completely regressed Locally, the prostatic 
gland becomes temporarily softer and reduced in size After 3 to 22 
months, the prostatic tissue increases in size until death Most bon}^- 
lesions show an ebomzation which may remain until death or may 
change to a characteristic osteoplastic picture Patients who have a re- 
currence after a year or more do not have pain of severe degree, nor 
does the serum acid phosphatase frequently become elevated Such 
patients run a progressive doumhiil course with asthema and die without 
extreme emaciation The data are at present inadequate as to prognosis 
of life, and so far any great prolongation of life is not substantiated by 
reports The fact that life is made tolerable for 50 per cent of patients 
by hormonal treatment justifies the therapy and opens the doors for 
extensive future investigations which may lead not only to a cure of 
cancer of the prostate but also to the prevention of its development 
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NEAV ABSORBABLE HEMOSTATIC 
AGENTS - 

Virginia Kneeland Frantz 

Department of Surterj, College of Phjstctans and Surgeon', Columbia Unitersity. New York 


the end of combat m World War II the new hemo- 
static agents developed in various research laboratories, 
developed under the pressure of the emergency, were 
almost ready for general surgical use The preliminary 
e\perimental work had been done, chmcal investigation 
had confirmed the laboratory reports and enough obsen’^ers m general 
and special fields of surgery had tested the materials to appreciate the 
possibilities of a new technique for checking hemorrhage The clinical 
investigation already done included trial by military surgeons, both 
British and American, in several theaters of operation Fortunately, the 
carnage ceased earlier than some of us had dared hope, and before com- 
plete comparative studies of the different agents could be made in com- 
bat zones In civilian surgery, critical evaluation of these new agents 
may take somewhat longer, as hemorrhage which makes packing man- 
datory is, happily, less commonly encountered m peace than in war 
The novelty of these agents, stressed m the title of this presentation, 
may be questioned The need for staunching of blood goes back beyond 
history and many techniques have been tried, discarded, tried agam and 
accepted As an example of the aphorism that there is nothing new under 
the sun, it should be recalled that in 1911 Cushing, who, as a neuro- 
surgeon needs must be, M^as pre-occupied with hemostasis, not only 
advocated the use of muscle to accelerate clotting, thus anticipating 
thrombin, but also predicted that “fibrin from \vhipped blood might be 
so prepared that it could be immediately plastered on bleeding surfaces” 
— vdiich IS just the applicaaon of fibrin foam As to another “nev^” 
agent, oxidized cellulose, it may be that Halsted"*" encountered its fore- 

* The work described in this paper was done under a contract recommended b> the Committee on 
Medical Research between the Office of Scientific Research and Development and Columbia 
Lnnersit^ The gauze and cotton were supplied by Eastman Kodak Research Laboratories, Roches 
ter N Y (U S Pat No 2,232,990) through Parke, Davis and Compan>, Detroit, Michigan 
Presented October 16, 1915 before the Eighteenth Graduate Fortnight of The New York Academy 
of Medicine 

* This reference in Surgical Papers Willnm Stewart Halsted, Baltimore The Johns Hopkins Pre«« 
1924 w ns brought to ni> attention b^ Dr Jerome Webster 
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runner in 1879 for he wntes that he obsen’^ed that penghawar djambi 
was used quite frequently in the clinic of BiUroth, particularly for 
checking hemorrhage in papillar)’’ cysts of the thyroid This material 
consisted of the root hatrs of the East Indian bullock tree and was said 
to be styptic Certainly it was cellulose Thus m the field of “new” 
materials, of the three selected for this discussion, only gelatm sponge 
desen^es this adjective, and it seems wholly probable that careful study 
of the literature would turn up some early tnal of this homely substance 
The impetus for the development of an absorbable hemostatic pack- 
ing for lacerated vessels m a cavity or for application to surface ooze- 
two forms of bleeding which present somewhat different techmcal prob- 
lems— came partly because of the development of thrombin, parucularly 
the highly potent, purified, water-soluble form obtained from beef 
plasma by Seegers and his associates ^ Their reports of its experimental 
use as a hemostatic spray appeared in 1938 and a year later it was used 
clinically with promismg results Agam neurosurgeons were those most 
eager to develop a smtable techmque for use of this aid to clottmg 
Their cotton patties were more effective M^hen soaked in thrombm, but 
difficulty still arose when the patties were removed Needless to sa^, 
the clots which close tom or cut vessels, large or small, are those on 
which ultimate hemostasis and wound healing depend If these clots. 


formed rapidly because of the additional enzyme acuvity of the throm- 
bin, are stuck to the cotton patty, bleeding naturally begins again, hov - 
ever gently the patty is removed There was need, therefore, for an 
absorbable patty which could be left in place 

The first answer to the absorbable earner of thrombm was human 
fibrin foam This was only one of many developments as a result of the 
large scale study of the fractionation of human blood plasma undertaken 
in the Department of Physical Chemistry of Hansard University Plasma 
in amounts suitable for this project were, as is obvious, available because 
of the Red Cross blood donauons From this source, fibrm foam was 
separated and processed to form a dty, porous, brittle, cream-colored 
te\tile-if the term may be allowed Another fraction v as human throm- 
bin slightly less potent perhaps than the bovine form but free of am 
suggestion of possible antigenicity Extensive experimental tnals m ani- 
mS, mostly monkeys, were carried out, v hich confirmed the expec- 
tation that immediate control of bleedmg from oozing surfaces coulJ 
be achieved, that the wounds could be closed with impunip ^j,; 
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the foam would be absorbed with a minimum of inflammatory response 
and of residual scar 

Following this experimental work these two products of human 
blood were used together for hemostasis in neurosurgical procedures 
nuth highly gratifying results - Slight ooze in the closed cranial cavity 
may be a serious complication where a similar amount might scarcely 
impede wound healing elsewhere The challenge of the absorbable ear- 
ner of thrombin had been met for this special field 

Controvers)?- at once arose, as was to be expected, as to the advantage 
of tlirombin of human origin Theoretically it was to be expected that 
bovine thrombin might have antigenic properties for humans The ex- 
perimental laboratory studies on this point need not be discussed here 
The very large senes of climcal cases in which bovine thrombin has 
been used without untoward effect, used in many instances more than 
once in the same patient, have led competent cntics to feel that as it is 
employed it is without significant hazard * 

It was an obvious sequence of thought, once the properties of fibrin 
foam had been demonstrated, that sources other than human blood 
might offer absorbable materials simpler in preparation, more readily 
available and equally effective There was no priority in this concept, 
and a great many different substances were proposed Some of these 
were irritating Some preparations were unsuitable in texture, too friable, 
hard to moisten and difficult to handle Many suggestions were made 
as to the possibility of combining not only antibacterial agents with 
the absorbable materials for an addiaonal safeguard in the wound, but 
even growth promoting substances to speed wound healing Imagina- 
tions ran not at the possibility of achieving in one simple apphcation a 
triple miracle— the control of bleeding, the prevention of infection and 
the acceleration of repair 

These proposals became at once the subject of intensive study at a 
pace somewhat more brisk than xvas always consistent with the highest 
scientific critique With the new term “beach-head,” the desure for 
quick practical hemostasis was obvious to laymen as well as to physi- 
cians Much of the work was done m various institutions under OSRD 
contract This, because of the policy of the Committee on Medical 

* On Jub 6, 1945 it ^\'ls recommended by the Committee on Surgery of the National Research 
Council, DiMsion of Medical Sciences acting for the Committee on Medical Research of the Office 
of Scientific Research and DeNelopment that boMne thrombin be made a\ailable to the armed 
forces 
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Research to disseminate information in related fields of study and so 
speed investigation and pre\ ent duplication of effort, made it possible 
for one laboratory to receive and use as control materials under study 
elsewhere It was for this purpose that Lattes devised a simple and 
reliable technique for testing aborbability and the irritant qualmes of 
various substances in a small and inexpensive laborator)' animal, the rat 
Unsuitable samples could be eliminated by this means and the more 
elaborate operative procedures in larger animals, monkeys and dogs, 
could be reser\''ed for the promising materials 

The second absorbable substance to be considered in this presenta- 
tion IS one of those proposed somewhat later than others, much later 
than the absorbable cellulose w'hich has been the subject of our owm 
mrestigation at Columbia At the suggestion of the Committee on 
Surgery we had the privilege of seeing tins early in its development 
It IS the gelatm sponge, or as it is now named to indicate its similarity 
to the human fibrm sponge, “Gelfoam ” It w'^as developed by Correll 
and Wise^ in the Upjohn Research Laboratories Gelatm is denatured by 
a process not yet made public, so that it is rendered slowly absorbable 
The process prevents its immediate digestion in tissue fluids, but must 
not be carried too far or absorption is too long delayed The satisfactory 
product IS determmed by the speed with wTich a standardized pepsm 
solution w^ill dissolve a cube of the matenal The fimshed sponge is a 
glistemng white porous mass which is elastic and can be sterilized bv 
autoclave Aloistened, it becomes absorbent and pliable 

AVhen prehmmary tests m rats had convmced the onginators that 
the gelatin sponge was non-irntant and absorbable, experimental studies 
w ere then undertaken by Light ■* A series of craniotomies w^as performed 
in monkeys Bleedmg was initiated and then controlled The animals 
w'ere sacrificed at varying time intervals and the tissues were studied 
by Prentice The gelatin sponge combined with bovine thrombm was 
found to be an effective hemostatic, easily handled and m general similar 
to fibrin foam in rate of absorbability and lack of significant tissue 
reaction Our own experience with this material entirely confirmed these 
findmgs, as did Light’s later clinical trial and the experimental and clim- 
cal investigations of Pilcher and Meacham,*' wmrking under OSRD con- 
tract at Vanderbilt University They report clinical trial of gelatm 
sponge and human thrombm in neurosurgery by sixteen surgeons w ork- 
ing in eleven different clinics here and m Canada In a total of 291 cases 
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there \\ere eight unsatisfactory results In 134 of these cases a compari- 
son u as made u ith fibrin foam 

It has seemed to us that one factor u ill influence the neurosurgeon’s 
preference for one of these two carriers of thrombin, provided each is 
equally available That factor is the ease of handling Sterile thrombin 
solution must be made up in each case, constituting a time factor which, 
however, is of no consequence m a neurosurgical procedure of choice 
Some time is necessary to moisten the gelatin sponge and mold it to 
express air from its meshes This, however, can also be done in advance 
of the moment when it is to be applied Some of the fibrin foam prepa- 
rations u hen u et have been more friable than others The nature of 
the bleedmg is a consideration which may influence the choice of 
material The gelatin sponge has more body and in our hands packed 
somewhat more readily into freely bleeding deep lacerations Both sub- 
stances controlled surface ooze and became adherent with gratifying 
rapidity 

Our ou n investigation of oxidized cellulose— or, in more accurate 
chemical designation— cellulosic acid, began in 1941 For some years 
previous to this u e had been searching for a non-irritating absorbable 
membrane to assist in the prevention of adhesions, particularly in the 
repair of a tendon in its sheath A number of substances had been pro- 
posed by Dr Hans Clarke, Professor of Biochemistry, College of Phy- 
sicians and Surgeons, but had not been found suitable He had been 
apprised, in advance of publication, of the work of Kenyon and his 
collaborators in the Research Laboratories of the Eastman Kodak Com- 
pany where oxidized cotton had been produced This had been prepared 
by oxidizing long-fibered cotton uith nitrogen dioxide which resulted 
in the formation of carboxyl groups— CO OH— in the long carbohydrate 
chain The physical and chemical properties of the processed cotton 
depended on the length of time of oxidation The texture u as somewhat 
altered and the material u as soluble in dilute alkali In its present surgical 
form— and this is true of oxidized gauze also— it is soluble in dilute 
bicarbonate of soda, o 1 5 Molar solution, approximately the pH of 
the blood 

In this early stage of mvestigation it was proposed for use as a blood 
substitute Accordingly studies were undertaken by Kabat, but uith 
disappointing results from the standpoint of the usefulness of this pos- 
sible cheap substitute for plasma The material, in solution, introduced 
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m large quantiaes directly into the blood stream of rabbits had no 
deleterious effects, but it was eliminated, unaltered, too rapidly through 
the kidneys to be useful This constituted, however, a convincing proof 
of the harmlessness of the material to the orgamsm as a whole Whether 
or not It would prove irritating locally in the tissues remained to be 
investigated and it was this study w'hich Dr Clarke proposed to us 

In our preliminary observations, published in 1943, small amounts 
of cotton, and later gauze and paper— all oxidized cellulose— were intro- 
duced into almost every tissue of the body in experimental animals 
Nowhere, except in bone w^as any untow’^ard effect observ^ed In repair 
of a clean expenmental wound of bone, or simple fracture, there was 
some delay in the early callus, as might be expected from the acidit)^ 
of the material 

This demonstration of the absorbable and non-irritaang properties 
of oxidized cellulose came just at the time when the hunt xvas on for 
carriers of thrombin It w'^as tried at once as such by Putnam of the 
Neurological Institute and later by Uihlein at the Mayo dime Both 
authors reported favorably on it as an absorbable party mth thrombin 
added 

There the matter might have rested, if everyone had not— as was to 
be expected— immediately envisaged larger ffelds of usefulness in hemor- 
rhage even more torrential than that usually encountered in craniotomies 
of choice Sterile gauze, m a package which could be qmckly tom open, 
gauze which was absorbable, seemed the ansv^er to those hemorrhages 
of liver, for instance, in wTich ordinary packing w as mandator\f, pack- 
ing to be removed later wnth what difficulty and xvhat secondary bleed- 
ing Therefore, and this time under OSRD contract, w^e embarked on 
the somewTat more dramatic study of the control of freely bleedmg 
lacerations of liver, kidney and spleen *' It w'as then that w^e found that 
let) ge quantities of oxidized gauze could be introduced, as the small trial 
pledgets and the cotton patties had been, wnth impunity It W’^as then 
that we obsen'’ed a phenomenon to Avhich w'e had been blmd before — 
that the oxidized gauze had a specific hemostatic action greater than 
that in controls of ordinal}^ gauze 'We had thought it enough to have 
packing which could be left maw ound AVe found that we had some- 
thing more Oxidized gauze and cotton when used drj’", turned black in 
a few seconds m the blood welhng up mto the material This obsen a- 
tion was then confirmed by demonstrating the affimtt'’ of the material 
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for hemoglobin in dilute laked blood An actual chemical combination 

O 

occurred In staunching hemorrhage it M'^as obsen^ed that a sticky^ 
gelatinous mass as formed, vot a clot, which filled the ound space. 
By twenty-four hours this mass could be lifted aMay, because of the 
thin film of fluid present befu een the under surface and the raM* tissue. 
The true clots which had closed the vessels were not disturbed No 
bleedmg followed the removal of the gauze It was therefore a suitable 
material for packing in the clean closed v ound, but could also be used 
in the open infected n^ound, for immediate control of hemorrhage, to be 
removed, if the quantity was large, without causing secondaty hemor- 
rhage Large dead spaces could thus be allotved to collapse early, and 
drainage would not be blocked In the presence of any quantity of 
exudate spontaneous separation of the material could be expected 
Thrombin was, therefore, unnecessary as an adjuvant to oxidized 
cellulose Moreover, it probably rendered the material less effective. 
Comparison of the hemostatic action of the dry oxidized gauze or cotton 
with the thrombin soaked absorbable materials already described showed 
the cellulose at least equally effective Incidentally the potency of the 
thrombin itself is probably somewhat inhibited by the acidity of the 
gauze or cotton, a fact which led some earlier observers to comment 
unfavorably on these matenals as contrasted with fibrm foam 

Just as in April 1944 the laboratory work had almost convinced us 
that clinical trial of gauze in large amounts was justified, a mandator^'' 
hemorrhage forced our hands A torn mtemal carotid artery, controlled 
by emergency packing with ordinar}'" gauze presented the difficult 
problem of what to do next, after the patient had been saved from 
bleeding to death on the table With some trepidation, on the third 
day after the original packing, the nmund was reopened in the operating 
room, the packmg removed, the hemorrhage dramatically renewed and 
staunched, this time with oxidized gauze The wound vas closed It 
might have been wiser to drain for forty-eight hours, for there n^as 
thin discharge from the lower angle beginning the 6th day, containing 
small black particles of unabsorbed gauze No infection occurred, hov - 
ever, and most of the wound healed per primam 

This encouraged clinical trial in other fields than neurosurgerj’’ The- 


se much confusion has arisen from this original misconception that in their recent publication 
Balle^ and his i^^sociates gi've us credit for having had two forms of the material, an earlier on^ 
'suitable for use with thrombin and a new product, to be used without it This of course is not tlie 
0*^56 We are still working VMth the substance as origmallj processed 
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COLIJ-MBI V-PHESBYTEBIAN MeDICAI, CeXTER 

HEMOSTASIS WITH OXIDIZED GAUZE OR OXIDIZED COTTON 


Total of Clinical Cases to Date 

Partial Hepatectomy 4 

Luer Biops\ or GaU Blaclcler Bed 29 

Retroperitoneal or Retropleural Tissue 30 

Infected and Contaminated Wounds 8 

Bone 9 

Biops\ or Excision (L%-niph Nodes or Tumor) 11 

Amputation Stump 2 

Thyroid 3 

Tooth Socket 2 

Nasal CaMty 16 

TonsiUectomi I 

Rectum 1 

Prostate 34 

Kidnej or Kidney Bed 11 

Circumcision or Orchidectomy 3 

Vaginal Wounds 18 

Urinary Bladder 1 

Neurological 115 

Totae 298 


immediate effective control of bleedmg, the black sticky character of 
the material when blood soaked, the absence of evident acute inflamma- 
tory or foreign body response, and the absence of any systemic changes 
were all borne out Our climcal cases to date are shown in table form 

It is understandable that a well trained surgeon would hesitate before 
dehberately leaving what looks like ordinary gauze m a closed wound 
Moreover, the rapid black discoloration is disturbing at first The bnght 
red clot in gelatin and fibnn sponges seems much more orthodox Also 
the open wound from which the gauze may later be removed looks un- 
tidy with a few particles of black jelly scattered here and there Fur- 
thermore, fibrm foam may be used m other fields than neurosurgery, 
and Bailey and his associates* have just published 240 such cases Trial 
of gelatin sponge outside the field of neurosurgery is undoubtedly m 
progress and should be 

The suggestion that oxidized cellulose, demonstrated by Heidelber- 
ger to be specific immune polysacchande, might have anugemc prop- 
erties for humans imnated exammanon of panents’ sera for possible 
circulaang antibody None has been found Tins imestigauon was also 


earned out by Di Heidelberger, ^^ho, taking these findings together 
with the lack of any clinical evidence of sensitization in a ver)’- large 
number of cases— some Mith repeated applications— states that there 
should be no hazard on this account m the free use of the material * 

In conclusion, therefore, one may say that three absorbable ma- 
terials, all recommended for use by the Armed Forces before the close 
of the war, have now been shown to be equally bland in the tissues and 
to be useful m bleeding not easily controlled by the usual accepted 
techniques ® Human fibrin foam and gelatin sponge, “Gelfoam” are 
recommended for use with thrombin Human thrombin has been avail- 
able and has been effective Bovine thrombm has been even more widely 
used without untoward reaction Bleeding in patients with disturbance 
of the clotting mechanism may well need thrombin for control 

The third absorbable material— oxidized cellulose in the form either 
of gauze or cotton— is of vegetable, not animal origin It is not recom- 
mended for use with thrombin It is an effective hemostatic when used 
dry It IS easier to handle in brisk bleeding than either of the foams, 
and in an emergency requires only the opening of the package in which 
It has been sterilized There is no evidence to show that use of any of 
the materials has unfortunate late sequelae— general, such as anaphylactic 
manifestations, local, such as fibrosis or adhesions, even in the peritoneal 
cavity They are all apparently safe and useful The practitioners of the 
art of surger)'- and— now that the emergency is over and leisurel}'' evalu- 
ation IS possible— time ivill make the final recommendation for the ap- 
propriate use of these agents Each one has been already, without 
question, more than once a life-saving measure 

* Persoml communic'ition 


REFERENCES 


1 liclnck, R 1 , Seegers, W H and 

arner, E D Clinical experience m ith 
thrombin as a hemostatic agent, Snr 
gen/, 1943, 14 191 

2 Ingrih.im, F D and Riilei, O 1 
Clinical use of products of human plas- 
ma fractionation, use of products of 
fibrinogen and thrombm in surger^, 
J A 21 A , 1944, m 680 

S Correll, J T and M ise, E C Certain 
properties of a neu pin siologicalh ab- 
sorbable sponge, Proc Soc Eaper Biol 
i 2led , 1945, 58 233 

4 Light, R U Hemostasis in neurosur- 
gerj, J Neiirosnrg , 1945, 2 414 
Light, R L^ and Prentice, H R Surgi- 
cal miestigation of a neu absorbable 
sponge derived from gelatin for use in 


hemostasis, xbtd , 1945, 2 435 

5 Pilcher, C and IMeacham, W F Ab- 
sorbable gelatin sponge and thrombin 
for hemostasis m neurosurgerv , experi- 
mental and clinical observ ations, Siirg ^ 
Oynec § Obst , 1945, 81 365 

6 Frantz, V K , Clarke, H T and Lattes,. 
R Hemostasis with absorbable gauze^ 
Ami Surg , 1944, 120 181 

7 Bailej, O T, Ingraham, F D, Swen- 
son, O , Low rey, J J and Bering, E A 
Human fibrin foam with thrombin as a 
hemostatic agent m general surgen,. 
Surgery, 1945, 18 347 

8 Frantz, V K New methods of hemo- 
stasis, S Clin North America, 1945, 
25 338 (See Bibliograplij ) 



FEBRUARY I946 


III 


[?lSH525S5SSH5HSHSa52SHSHSHSdbd5H5E5HSH5SS25BSaSHSHSH5S5HSHSH5HSE5HS25H5H55SS53 

I RECENT ACCESSIONS TO THE LIBRAR\ | 

[q (“Possession does not iinph ^ppro^^^) H 

Q-HSHHEHHSHS^SEHHSHSHSaSHSHSHHHSHSHSHSHSaSHSHSHSBSESHSHSHHHSSSESHSHHHSEHaSHSiS 


Alpers, B J Clinical neurology Phil , 
Da\is, 1915, 797 p 

Altenberg, E Qcnetici X Y , Holt, [1945], 
452 p 

Armstrong, J R Bonc-grafting in the treat- 
ment of fractures Edinburgh, Li\ing- 
stone, 1945, 175 p 

Ashle\ -Montagu, M F An introduction to 
physical antliropoloqy Springfield, 111, 
Thomas, 1915, 325 p 

Beklemishev, V N Lkoologiya malyany- 
nogo koinara [Ecologv of malarial mos- 
quitoes ] Moskva, JIEDGIZ, 1944, 298 
P 

Bentlev, ■V O A Driver, J E Text-book of 
pharmaceutical cheimstry 4 ed Lon- 
don, Oxford Univ Press, 1945, 044 p 

Berdvaev, A F Khirurgiya anibulatornogo 
iracha [Surgerv for the ambulance dot- 
doctor ] 6 izd Jloskv a, MEDGI7 , 

1944, 243 p 

Cavins, H M National health agencies ]in 
the United States [ [IVasli j. Public 
Affairs Press, [1945], 251 p 

Cliidester, F E Nutrition and glands m re- 
lation to cancer Milwaukee, Lee Foun- 
dation for Nutritional Research, 1944, 
247 p 

Cipes, L R Prescription writing and ma- 
teria medica for dentists 2 ed Brook- 
IjTi, Dental Items of Interest Pub Co, 

1945, 295 p 

Coope, R Diseases of the chest Edmburgb, 
Livingstone, 1945, 524 p 

Courville, C B Pathology of the central 
nervous system 2 ed Mountain View, 
Cal, Pacific Press Pub Assoc, [1945], 
450 p 

Cvriax, J H Deep massage and manipula- 
tion illustrated London, Hamilton, 194a, 
242 p 

Dible, J H 6. Davie, 1 B Patholoqu an 
introduction to medicine and surgery 2 
ed London, Churcliill, 1915, 940 p 

Diehl, H S Textbook of healthful linnq 3 
ed N ^ , McGrivv-Hill 1915 707 p 


Diseases of the nose, throat, and ear, edited 
In C Jackson and C L Jackson Phil, 
Saunders, 1945, 844 p 
English, O S &. Pearson, G H J Emo- 
tional problems of livinq, avoiding the 
neurotic pattern N Y, Norton, [1945], 
418 p 

Lverett, M R &, Sheppard, F Oxidation of 
carbohydrates, keturonic acids, salt 
catalysis Oklahoma Citv, [Dept of Bio- 
chemistrv, Lniv of Okla Medical 
School], 1944, 111 p 

Fridland, M O Kurs ortopedii [Course m 
orthopedics] 4 izd Moskva, MEDGIZ, 
1944, 434 p 

GrifSn, A R Out of carnage [The battle 
against death in w ar ] N Y , How ell, 
[1945], 327 p 

Grigorev, P S Eratkiy kurs veneriches- 
kikh i kojnykh bolezney [Short course 
in venereal and skin diseases] 2 izd 
Aloskvd, MEDGIZ, 1944, 418 p 
Grundj, F A handbook of social medicine 
[2 ed ] Luton [Eng ], Gibbs, 1945, 172 

P 

Hamilton, AV J , Bojd, J D &, Jlossman, 
H AV Human embryology Cambridge 
[Eng], Heffer, [1945], 300 p 
Hardv, J A ^ synopsis of the diagnosis of 
the surgical diseases of the abdomen 2 
ed St Louis, Mosbj, 1945, 528 p 
Harrington, AI A The management of the 
mind N A , Philosophical Librarv, 
[1945], 200 p 

Headlee, T J The mosquitoes of New Jer- 
sey and their control New Brunswick, 
Rutgers Univ Press, 1945, 320 p 
Illingworth, C F AV &, Dick, B M 
text-book of surgical pathology 5 ed 
London, Churchill, 1945, 728 p 
Institute of A\ omen’s Professional Relations 
Dtreclorn of colleges, universities and 
professional schools offering trainina m 

otfupntions concerned With health 
L/mdon, Institute, 1945, 346 p 
Jamieson, E B I companion to manua’' <^' 


I I 2 


THE BULLETIN 


f radical aiiatomi/ 6 eel I^ndon, Ox- 
ford l.ni\ Press, 1945, 736 p 
de Jong, H Experimental catatonia B dt 
A\ illnms, 1945, 225 p 

Keers, R Y &. Rigden, 13 G Piilmonart/ 
tuberculon’i Edinburgh, Lnmgstone, 
1945, 273 p 

McDouall, 11 J S Handbook of phi/'tolotfi/ 
^ hiochemiitry [38 ed of Kirkes’ hand- 
book ] London, Mur^n^, [1944] 898 p 
Mitcliell-N elson textbook of pediatrii t 4 ed 
[of Griffith &. Mitcbell’s Textbook of 
pediatrics] Phil, bounders, 1945, 1350 
P 

Moran, C McM Wilson, 1st baron J be an- 
atomy of coiiraqe London, Constable, 
[1945], 216 p 

Morrall, D The Briti'.h Red Cro---^ I^on- 
don, Collins, 1944, 47 p 
National Research Council Couinnttee on a 
Textbook of Mihtari Psichologi R'l/- 
chology for the armed lerzicei Wash, 
Infantrj Journal, [1945], 533 p 
Nicola, T Atlas of <iurgical approaches to 
bones and /oiiifs N Y, Macmillan, 
1943, 218 p 

Orbeli, L A. Lekt’ui po ■iopro'^am vipidtey 
nervnoi; deyatel noth [Lectures on 
higher nenous nctiiiti ] 3Iosk\a, Ird 
Akademii Naiik SSSR , 1945, 200 p 
Oreggia, J C El cancer de la lenqua l\Ion- 
tewdeo, Barreiro, 1944, 449 p 
Pine\, A &. Wiard, S Clinical atlat of 
blood diteaset 6 ed London, Churchill, 
1945, 137 p 

Rabinowitch, E I Photonfiithesis and re- 
lated processes N Y , Interscience Pub- 
lishers, 1945, I 1 


Seiringhaus, E L Lndocrinc therapy m 
qeiicral practice [5 ed ] Clue, A ear 
Book Publishers, [1943], 253 p 

S/e, S China’s health problems Y ash , Chin- 
ese Med Assoc, 1944, 76 p 

1 i\lor, S .1 I> Battle for health a primer 
of social niidicine London, Nicholson, 
[1944], 128 p 

ihoinas, 4 &. Haddan, C C Amputation 
jtrosfhesis Phil, Lippincott, [1945], 305 
P 

Iredgold, A P Manual of psychological 
medicine 2 ed London, Bailhbre, 1945, 
308 p 

1 lifts College, Medical School Proceedings 
commemorating the fiftieth annnersary 
of Tufts College Medical School, 1893- 
1943 [Boston], Tufts Medical Alumni 
Assoc , 1944, 118 p 

L nited States Strategic Bombing Suri ei 
Alorale DiMSion Medical Branch The 
effect of bombing on health and medical 
care in Germany AYash , AVar Dept, 
1945, 388 p 

A'erlotskn, A E Khirnrgicheskaya stoma- 
tologiya [Surgical stomatologi ] 2 ed 
Moskia, MEDGIZ, 1945, 259 p 

A'o/nesenskn, Y P Eeotlognaya khrurgiya 
deiskogo vozrasta ostryy pvot [Urgent 
siirgen in childhood acute abdomen ] 
Moski a, MEDGIZ, 1944, 210 p 

AI nlshe, F M R Diseases of the nerzous 
system 4 ed Edinburgh, Lningstone, 
1945, 360 p 

IVorkshop VI School and Community Health 
Education, Indiana Unnersiti, 1944 
Report [Bloomington’ 1944], 132 

lea\ es 


CORRECTION 

Ihe Editor desires to inform all Fellows of the Academi and other readers of the 
Bulletin that the report of the death of Dr Edu ard D Truesdell, published in the 
December, 1945 issue of the Bulletin, is incorrect The actual decedent was Dr P Eduards 
Truesdale T-he Editor deeph regrets anv incomenience occasioned b\ this error 
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the year which has just ended, the Academy has 
g S sustained an irreparable loss in the death of its late Presi- 

3 g dent, AVilham ^Vorthington Hernck During his brief 

g g incumbency of office, the general fellowship, unfortu- 

QTassSHSHSHSESfl nately, had too little opportunit}' to appreciate his sig- 
nificant senuces to our Academy Those of us w ho w ere prn ileged to 
sen e as Trustees and members of the Council under his \vise leadership 
soon learned to rely upon his calm judgment and to look hopefully 
to the future of the Academy under his strong and able guidance It is 
wnth a feeling of sadness and deep humilitv’- that I undertake the burdens 
\vhich he has relinquished 

Because of the scientific program scheduled for this t\ ening’s meet- 
ing, time IS not available in which to report to you on behalf of the 
Trustees and Council concerning the activities of the Standing and 
Special Committees and of the various Sections of the Academy during 
the past twelve months Annual reports dealing with most of these 
actiMties will be published shortly I urge you to read these reports 
if you are to appreciate the e\ er-broadening influence of the Academy 

* Dilucred Tiiiuarj 3 19-16 nt the \nninl McetinR 01 The Nctr nrh \carlcim of Merhcmc 
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and of Its felloAvship in the fields of public heilth, medical education 
and of clinical and scientific research 

I am pleased to be able to report to you that the Academy has 
M eathered the financial and other difficulties of the wai period without 
a break in any of its basic functions Due to generous financial assistance 
from some of our fellows and, above all, fiom members of the Lay 
Advisory Council under the Chaiimanship of Aii AA^altei GifFord, oui 
financial position has actually been strengthened and, in spite of mount- 
ing costs, the yeai 1945 has ended without an operating deficit A 
substantial share of the credit foi the stability of the Academy during 
these difficult years of the war belongs to the Diiector, Dr Herbert 
B Wilcox who, I am sorr)'^ to infoim you, has announced his retirement 
on October ist Another large share of the credit goes to our well named 
Steering Committee under the Chairmanship of Dr Harold iMixsell 

The financial picture for the current year however is somewhat 
different In spite of painful economies, the annual outlay for salaries 
has of necessity inci eased 35 per cent since 1940, other operating costs 
more than 20 per cent Repairs which could not be undertaken during 
the four years of ivar can no longer be postponed Personnel shortages 
which w'ere tolerated by tiie Fellows and visitois to the Academy and 
Its Library because of the war, noxv require prompt adjustment Our 
Finance Committee, theiefore, estimates that income from annual dues 
and from endoivments this year will fall short of meeting our minimum 
budget by $38,500 However, I am sure that w'^e can continue to depend 
on Dr Mixsell’s Committee and upon other Fellow's and lay fnends of 
the Academy to help us bridge the gap that lies ahead 

Three non-reciuring items must also be met before the immediate 
needs of the Academy can be fully realized 

1 A sum of $35,000 IS required for the purchase of foreign books 
and periodicals for the Library w'hich could not be secured during 
the six-year period of hostilities but wdiich our agents overseas have 
been assembling for us during the w'ai yeais 

2 Dr Mixsell’s Steering Committee has collected $300,000 for an 
addition to the Library, w'hich is most urgently needed in order to 
provide additional stack space for the books w'hich now fill all available 
shelves and overflow' on to the floors and the cellar of the building and 
of several adjacent tenement houses belonging to the Academy Of 
this sum, about $190,000 has come from the pharmaceutical industry, 
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as an expression of its ippreciation of the importance of the Library 
for scientific and industrial research I am privileged, tonight, to an- 
nounce gifts totalling another Sr 10,000 for this purpose from the Com- 
monwealth Fund, from Mrs Henry L Dohert)’-, and from the late 
Dr Sara M’elt Kakels For these generous gifts, the Academy is deeply 
grateful The goal his almost been reached, leaving a balance of only 
$50,000 M Inch IS still needed to complete tlic amount required for con- 
struction of the building and for equipment 

It IS regrettable tint times docs not permit more than brief mention 
of the efforts of the Academy to meet the o\ ervvhelminff demands of 
returning medical officers for retraining in medicine Almost one-fifth 
of all the grade A interneships and residencies of this country are to 
be found in the hospitals of Nen York City It was, therefore, to be 
anticipated that thousands of young physicians who had been taken 
into the military'- sen ices after an accelerated medical school cumculum 
and a most abbreviated and inadequate intemeship should, upon de- 
mobihzation, look to this City and to The New York Academy of 
Medicine for placement in hospital residencies, rather than for so-called 
'‘refresher” courses Through its Committee on Medical Education, the 
Academy has sen'^ed as a clearing house for the hospitals of the City 
iMany discharged medical officers have been provided with opportuni- 
ties for training in medicine, surgery and the various specialties But 
the flood of applicants has been oienvhelmmg and the total picture. 
It must be confessed, has not been satisfactory Much more must be 
accomplished in persuading the hospitals of the City to increase the 
number of their interneships and residencies, cost uffiat it may, and to 
reorganize them in such i m inner is to make them a real educational 
expenence 

Most of tht 60,000 medical officers in the Armed Forces are young 
men While all over this Nanon, people debate the merits of new 
methods for the distribution and payment for medical care, b'S’’ far 
the most important problem in this field lies ngbt before us We 
are confronted with a “lost generation of young ph'\ sicians, u ho 
plead for some help before they are forced to return to the prnate 
practice of medicine Their neglect at this time will profoundly affect 
the quality of medical care in this country for several decades Abo\ e 
all other responsibilities during the next feu years, the Academy u ill 
dedicate itself to a solution of its full shire of this \ital problem 
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hospital and health centers must be adequately staffed ^\lth competent 
personnel At the present time there is not a\ ailable, and the immediate 
future does not promise to provide a large enough bodv of trained and 
experienced medical and other personnel to v arrant a rapid expansion 
of hospital facilities ^^'e are currently confronted vith the distressing 
example of the grossly inferior hospitalization and medical care pro- 
vided for our veterans As in e\ erj* other effort to extend and improve 
medical facilities, ive are compelled to recognize the numerous intei- 
related factors— physical facilities, economic resources, medical education 
and training, and public education— each of which has a profound bear- 
ing upon the other, and all of v Inch, collectn ely, are essential to the 
expansion and improvement of the medical sen'ices 

The President’s second recommendation proposes an expansion of 
public health, maternal and child health sen ices This, too, the Com- 
mittee endorses in principle, v ith the caution, hov ei er, that experi- 
mentation IS needed to avoid the sacrifice of valuable facilities and pro- 
cedures M Inch are already functioning AVe are not here \ entunng into 
Mrgin territory Public health, as veil as maternal and child health 
ha\e been the concern of the American public and of American go\- 
ernment for many decades, and particularly during the last forty years 
^^'e already ha\ e many excellent facilities, some run by state and local 
official organizations, others by i olunran’ and professional groups 
Whatei er expansions arc undertaken should be developed in relation 
to these existing: facilities 

The President’s third proposal, to idiance and support medical 
education and research, the Committee on Medicine and the Changing 
Order also endorses m principle Here too liov e\ er, go\ emmental 
aid to medical education and research should be of such character that 
it fosters and supports, but does not direct and dominate The Academy, 
through Its Committee on Public Health Relations, has already taken 
its stand on these matters in a resolution endorsing, vith some slight 
modification, the Alagnuson Bill now before the Congress 

The President’s fifth recommendation, that means should be devised 
for protecting workers against loss of vages resulting from sickness 
and disability-, the Committee endorses v ithout resen anon 

There remains to be considered the fourth of the President’s recom- 
mendations, namely, national compulsory medical insurance To this 
V recommendation the Academy is definitely opposed As a result of the 
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Studies of Its Committee on Medicine and the Changing Order, the 
Academy is convinced that any scheme of national compulsor)’ medi- 
cal insurance at this time would lead to most unfortunate results af- 
fecting the health of the public, and the science as well as the practice 
of medicine 

It is not possible, under the circumstances, to discuss this fourth pro- 
posal in the President’s Message m any detail The proposed scheme ot 
prepayment of medical costs based upon the enactment of compelling 
legislation and the collection of ta\ moneys is deceptive in its simplicirv' 
Our studies have shown that the problem of pro\iding for extensions 
of medical care is far from simple, indeed it is extremely complex, for 
It intolves not only readjustments in the care of the sick but also 
among other factors, the structure and content of medical education 
and the broad fields of social, industrial and pre\ enm e medicine Pa\ - 
ment for medical care through insurance represents only a fragment 
of the problem It should be obaions that insurance cannot do more 
than spread a portion of the risk of costs It cannot soh e our medical 
problems, because it cannot create the senuces essential for improiing 
and extending medical care It Mill not of itself teach the public to 
appreciate or to utilize effectively m hates er medical resources are e\en 
noM aaailable to it Insurance is most cerrainlv incompetent to raise 
the qualit^?^ of medical practice 

On the contrary’’, there is a wealth of experience vhich shovs that 
under compulsory medical insurance on a nationv ide scale, though a 
larger number of people recen e medical care the quahtv of medical 
ser\’’ices rendered by the indn idual physician tends to decline 

Under our present forms of rendering medical care v hich the Presi- 
dent indicates svould remain unchanged the direct pavment for medi- 
cal services by a third party the insurance fund introduces a fundi- 
mental disturbance in the attitudes of both the subscribers and the doc- 
tors The patient is tempted to demand more attention than he requires 
Still more serious is the temptation of the practitioner to add to his 
income bv rendering unnecessarv service Excessive demand on the 
one hand and unnecessarv service on the other incvitablv result in 
superficnl perform mce The financial rewards for volume of service 
and the pressure of panents constitute a combininon of influences 
which to many is irresistible This has been the recent experience in 
New Zetland and it his been our own cxpencncc in the operation of 




\A*orkmen’s Compensation Insurance 

Unfortunately, the alternative method of payment under an insur- 
ance scheme, namely capitation, thereby an annual snpend is paid to 
the physician for each insured patient on his list, likewise produces 
objectionable results ^^'’hen the financial reward is fixed, some physi- 
cians are tempted to render as little sennce as possible 

Experiences abroad and in the United States by no means preclude 
the success of carefully organized prepayment medical insurance plans 
in this country'' At the present time, however, we in the United States 
do not know hov best to develop such medical insurance We need a 
good deal of carefully planned and regulated experimentation We lack 
experience not only from the actuarial angle but, what is still more 
important, from the sennce angle We must realize also that we have 
no basis in our own experience upon which to estimate v’^hat the con- 
templated extensions in medical sennce are likely to cost We do know 
from European experiences that under national compulsorj'^ medical 
insurance, even as the general level of medical practice is lowered, its 
costs are raised Furthermore, m the light of our own political history, 
we must recognize that wherever there are available for distnbution 
large sums of “government money,” there also thrive political influence 
and polincal patronage 

The Academy’s Committee on Medicine and the Changing Order 
IS not concerned v ith maintaining the “status quo” in medicine It has 
devoted several years to exploring neAv methods for correcting the many 
deficiencies in medical sennce As a result of its studies, it is convmced 
that the problems invoh ed in the improvement and extension of medical 
sennce to all the people of the United States are numerous and diverse, 
hence, the ways to their possible solution are, and must be, of many 
kinds In the opinion of the Committee the expansion of medical serv- 
ices indicated in President Truman’s first, second and third recommen- 


dations, vith the modifications noted, Avould sen'^e immediately to 
extend and to improve the quality of medical care rendered to our 
people, and to lay the foundation upon v Inch a better organization of 
the medical profession could be achieved 

In opposmg the fourth recommendation, calling for immediate na- 
tionwide compulsory medical msurance, the Committee maintains that 
the problem of payment can be solved by methods less menacing to the 


igh standards of medical sennce which have developed in this countr}’’ 
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OA er the years To this end it offers a series of inter-related proposals, 
designed not only to make more medical sen ice available to our peo- 
ple, but also to improi e its quality These proposals are not easily sum- 
marized out of their context in the Final Report, but it is possible at 
least to indicate the diverse paths upon uTich the Committee believes 
ue must travel if ue are to reach an orderly solution of the many 
problems vhich today confront us 

The Committee recommends, among other things, that voluntar)', 
nonprofit insurance be given a thorough trial as a means of protiding 
medical senuces for loiv-income families through prepayment At the 
same time it recognizes that plans of this nature cannot be expected to 
solve the entire problem, and that in certain instances, for example, 
u hen private resources are inadequate, government support, preferably 
in the form of federal or state grants-m-aid, w ill be required The Com- 
mittee holds further, that it may be desirable to conduct careful ex- 
periments at stare and local levels with compulsory government insur- 
ance, so that u e may hat e in the near future comparative experience 
uuth the relative t alues of i oluntar)?- and compulsorj'^ procedure 

In order to raise the quality and to round out the scope of medical 
care extended under any system of payment, the Committee fasors 
not only a number of reinsions in medical education, but the gradual 
extension of group practice Under this form of practice, which prom- 
ises far-reaching improi'ements in the organization of practinoners and 
specialists, doctors conduct a joint enterprise in medical care in close 
cooperation vith high-grade hospitals, sharing a common plan of re- 
muneration and responsibility for the quality^ of senuce they render 
The group s}'^stem is especially attractive to young physicians entering 
the practice of medicine, Avho have been accustomed to u ork together 
vhile in training as hospital residents, and who desire to retain their 
relationship to the hospital, with all its educational and professional 
advantages Even those physicians vho settle m rural communities 
should eventually be able, under a u ell planned system of medical care, 
to retain or establish such a relationship to a medical center 

It IS essential, moreover, that medical group practice units be organ- 
ized also in relaaon to teaching hospitals, since an extension of prepaid 
medical care to all people of lou income must mei itably hai e impor- 
nnt repercussions upon medical education and research The medical 
schools, for them part, must change their methods if they are to trai^ '' 


124 


THE BULLETIN 


doctors for a ncM form of medical care, and no form of medical care 
can afford to neglect the advantages to the panent of teaching and 
research 

Because it is much more economical— not alone in terms of monev 
but in human values— to prevent the occurrence of illness than to cure 
It, the Committee places special emphasis upon preventn e medicine in 
all forms of practice To the same end, immediate efforts should be 
made to pro\ ide basic public health ser\ ices for communines \\ Inch 
are now lacking in those services The Committee insists also that further 
educaaon and enlightenment are sorely needed by all groups concerned 
—by government agencies, by the medical profession by prnate wel- 
fare organizations and most of all, by the public at large 

What is w'anted at this time, therefore, is not an o\ erall national 
compulsor)' scheme, but a \ ariety of studies and experiments conducted 
by smaller units at State and at local levels In this brief statement, it 
has not been possible to do more than indicate the nature and varieU’ 
of State and local programs which, wTth the help of governmental 
grants-in-aid, may form the foundation for a Nanon-wude extension 
of comprehensive medical care Specific recommendations as to how 
such pilot studies and expenments may be carried out will be contained 
in the completed Final Report of the Committee on Medicine and the 
Changing Order 

It IS the conviction of the Academy that an evolutionary* transfor- 
mation of medical practice is essential if the benefits of modem medi- 
cine, and especially of preventive medical senTces are to be made 
more freely available to the people It is far better to proceed in a 
somew^hat slow er but more orderly manner than to expose the nation 
to the risks, as yet unmeasurable, w'^hich immediate adoption of national 
compulsory medical insurance wmuld entail 
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INTRAVENOUS HISTAMINE IN THE 
TREATAIENT OF MIGRAINE* 

William A Thomas 

Professor of Medicine Push Medical College 

Stua'nesant Butler 

\«sistant Profe'i^or ol Aledicine Lni\ersit> ol Illinoi'; College ot Medicine 


Thomas Lewis, in 1926, showed that the reaction to 
local skin irritation w as threefold ( i ) Local reacaon at 
the site of the irritant, (2) local release of histamine 
from damaged cells causing the formation of a wheal in 
the immediate area— and (3) a further release of free 
histamine into the circulating blood 

Advances m the study of histamine and its physiological acnons 
indicate that such reactions to cell injury may take place in mam 
organs or tissues wnth consequent release of histamine in quanaaes 
much larger than that derived from small areas of the skm Further- 
more, it is generally believed that certain tissue aggregates or organs, 
remote from the site of injury, are particularly sensim e to histamine, 
and respond to its presence, even in minute amounts, bv i asodilatation 
These have been designated shock organs, cliaractenzed by their great 
vasculanty, notably of capillaries, and include slan, Iner, spleen, muc- 
ous membranes, (respiratory and gastro-intesnnal tracts), lungs, endo- 
thelium and bram, through the cranial arteries and capillaries, especiallv 
external carotid, superficial temporal and occipital as well as middle 
menmgeal and internal maxillary 

TThe second of Lewis phenomena, local w heal formation follow mg 
irritation or injury, is a local vasodilatation and can be produced at w ill 
by the intradermal injection of histamine, especially in suscepnble indi- 
viduals, while larger amounts injected subcutaneously, cause m remote 
organs, reacnons typical of the reponse in allerg)^ Similarly, releise 
into the circulation of histamine by any mechanism, traumatic, thenml 



* Presented November 20 1945 before the Joint Meeting of Swtion of Medicine and the Sevtio 1 
\euroIoe\ and P^jchntrv of The New ork A.C'kdein> of Medicine and the New ^ ork Nc'jro’og' 
Societv From the Pre-sbitenan Ho'^pital of the Citj of Chicago 
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(either heat or cold), chemical, circulatory, or allergic, may m indi- 
viduals over-sensitive to this substance, result in an organ response char- 
acterized in the first phase at least by vasodilatation and typical sequelae 
—notably asthma, urticaria, etc 

Histamine in the circulating blood, regardless of the method of its 
production, remains for an e\tremely brief time, being lapidly taken out 
of the blood stream by the cells of various tissues, especially endo- 
thelium, where it causes vasodilatation and the characteristic response 
of the organ involved Hence, quantitative determination of this sub- 
stance in the blood is extremely difficult and unreliable, and few data 
are at hand regarding the concentration necessary to pioduce such reac- 
tion in sensitive and non-sensitive individuals 

It has been rather generally accepted that the phenomenon of mi- 
graine IS precipitated by the release of histamine into the blood stream 
as the result of an allergic reaction and that the major attack of migraine 
develops only in those individuals nhose tolerance to histamine is Ion 
and who yould be hyperreactors at some one of the phases, as the 
result of intradermal, subcutaneous or intravenous injection of this sub- 
stance— (skin test or systemic response) 

It has been the contention of many, including the authors, that there 
are tno types of migraine, the vasodilated and the vasoconstncted 
This IS borne out by well recognized features of both etiology, and 
treatment of individual attacks In a lelatively high percentage of 
cases parenteral ergotamine tartrate admimsteied early in the cycle, will 
ameliorate or terminate the attack, wdiereas there lemain a substantial 
number who either obtain no relief or experience aggrai ation of then 
symptoms from this medication, regardless of giving it early or even 
anticipating the attack Obviously the former are in a state of vaso- 
dilatation and respond to a vasoconstrictor Furthermoie many of 
these patients, unresponsive to ergotamine, experience prompt and 
sometimes lasting relief from vasodilators, particularly nitroglycerine, 
nitrites and nicotinic acid Experience wnth alcohol indicates that many 
persons are certain to precipitate an attack of migraine wath as little 
as one cocktail (vasodilators) wdiile others obtain definite relief from 
one or tw o drinks 

Recently, Atkinson,^ reporting on tw^enty-one cases of uncompli- 
cated migraine, found that contrarj^ to his experience in Meniere’s dis- 
ease, he could not divide his patients into tw o groups by means of the 



Histavnne in the Treatment uj iMigraine i 2 7 


standardued intradermal histamine response, since he found no hyper- 
reactors, or as they are generally interpreted, no case of vasodilator 
mechanism, and that every one exhibited a primat}^ ^ asoconstnctor 
mechanism He and ^^'olff‘ advance the attractive theory’’ that there may 
be a dual mechanism in migraine Mith pinnaiy localized cerebral \aso- 
spasm accounting for localized prodromes or aura, of sensory, motor, 
ophthalmic, and cortical origin followed by a more generalized vaso- 
dilation causing headache, and Atlanson advocates attack on the initial 
phase M'lth a vasodilator drug (nicotinic acid) with the object of pre- 
venting the onset of the headache, rather than waiting for the second- 
ary dilatation to occur and then treating that phase with a potentially 
dangerous vasoconstrictor 

Atkinson further suggests in his article (Dec 1944) that such cases 
might be successfully treated with histamine, and it is on such an 
investigation, begun in early 1943 that we are reporting Our pre- 
liminar)'- observations on thirt)'^-four cases were reported February, 
1945, with two years study of some 

Unfortunately, we cannot accept this excellent hypothesis in its 
cntiret}'-, since many of our objective findings are at variance with such 
a mechanism Primarily, many sufferers obtain relief or amelioration 
of attacks by use of vasoconstrictor drugs veiy eaily in the attack— 
w ith the very first intimation of aura— or even in anticipation of attacks 
w^hich can be predicted because of regulariy of cycle, impending men- 
strual period, dissipation or indulgence in foods knowm to be harmful 
Furthermore the commonly reported experience is that delay in avail- 
ing ones-self of ergotamine results in diminished or total loss of effect 
Thus, in some cases at least, therapeutic effectiveness would indicate 
pinnary vasodilatation and subsequently either vasoconstriction or loss 
of response to constrictor therapy Wolff demonstrated the dilataaon 
of temporal arteries during headache— and experimentally showed that 
the intensity of the pain was directly related to the amplitude of the 
pulsauon, of the external carotid Wolff” believes and states that pain 
also denves from sustained contraction of the muscles of the scalp and 
neck, wdnch contract reflexly from the pain of vascular origin— the 
muscular spasm per se being painful if contmuous, and is of the opinion 
that failure to obtain relief after ergotamine has contracted the dilated 
vessels is due to persistence of the contractions of the muscles 

To further study this aspect of the mechanism, w e hav e instituted 
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scrupulous study ot the retinal vessels in order to ascertain if an\ 
reflection of the state of the cerebral \ esels (carotid and branches) can 
be determined ^^'lth the cooperation of members of the department 
of Ophthalmology, ve hate studied eye grounds during inten’^als be- 
tw een the attacks, and when possible persuade patients to present them- 
selves to us, in the hospital or offices, at the first piemonition of an 
attack Careful obsen^ations with accurate notes upon the state of 
retinal vessels, are carried out at frequent inters als, in some instances 
without theiapy— in others with our various therapeutic agents Fre- 
quently WTth admmistiation of intraienous histamine, typical headache 
of great severity w ill result, necessitating decreasing the rate of flow or 
Its discontinuance, during wdiich times frequent evammations of eye 
grounds can be carried out, observing the state of the vessels during 
prodromal stages, at height of attack, and w hen relies ed by nicotinic 
acid or ascorbic acid 

Results show ed no single case in w Inch there wms \ asodilatation 
of the retinal vessels e\ en w hen there w as flushing of the skin due to 
mtrai enous histamine injection A large proportion of the cases show ed 
no observable change in the diameter or state of the vessels How e\ er, 
a few^ cases show^ed very definite, and in some instances marked \ aso- 
constricuon of the arteries and arterioles of the retina, intermittent in 
character, and involving all areas of the retina t isible to us These 
patients w ere not hypertensive and examinations between attacks of 
migraine wathout therapy show^ed normal eye-grounds with no such 
contractions 

It w^ouid appear that the contention that histamine vasodilatanon 
involves chiefly the branches of the external carotid arter^x is correct 
How^ever, vasoconstriction obsen^ed in these few^ cases did indicate 
that at times the wudespread vasoconstriction postulated m migraine 
may invoh e the ophthalmic branch of the internal carotid 

Our interest in the problem of treatment of migraine w ith histamine 
dates from the w^ork of Shelden and Horton^ on the successful 
treatment of Meniere’s disease wuth, first subcutaneous, and later intra- 
venous histamine injections, Horton’s recognition and successful treat- 
ment of histamine cephalgia,^ and during the early stages of our work 
w^e w ere greatly stimulated by twm articles wffiich appeared at approxi- 
mately the same time Miles Atkinson,*’ in May, 1941? discussed the 
similarity of migraine and Meniere’s sjmdrome, and their relation to 




Htstavnne m the Treatment of Migraine 


129 


allergy" and histamine production, while m July, Ramey^ descnbed a 
number of cases of Memere’s which were unsuccessfully treated wnth 
subcutaneous injections of histamine, but w ere greatly benefited by its 
prolonged intrat enous administration 

Rainey’s conclusions verified our reasoning As pre\iously stated 
histamine remains m the circulatory blood only momentarily, being 
taken up rapidly by the cells, m winch it is normally found 

Much confusion of thought exists regarding the mechanism of hista- 
mine therapv, especially with reference to the term “desensitizanon ” 
\\ Inch in this context is ambiguous and leads to erroneous concepts 
Consequently w e behet e the term “desensitizanon” should be restricted 
to conditions of true allerg}'-, or the anaphylactic status, m w hich ann- 
bodies exist as the result of previous exposure or reacnon to an anngen, 
b}’- whatever route, with the response to subsequent exposures charac- 
teristic to the shock organ or organs involved— (asthma, hay fever, 
umcana, etc ) 

While not allergists, W'e believe, as do immunologists, that an anngen 
must first, be protein in character, and secondly, consist of an aggre- 
gate above a somew hat loosel}’- demarcated zone m the scale of protein 
degradanon Thus, albumm, globulin, and albumoses with relanvely 
enormous molecules, are anngenic, with great immunological specifi- 
city’-, w'hile ascending from the low end of the scale, amino acids, and 
peptone are non-specific and non-anngenic They may'- be injected or 
absorbed through vanous channels without producnon of annbodies 
md without rcsulnng anaphylacuc reactions Somew'here in the poly - 
peptid range, this specific antigenic property makes its debut, and 
becomes increasingly^ potent and specific as each protein molecule as- 
sumes Its characteristic configuration 

With these facts in mind, we can neither assume that histamine 
w'hich IS decarboxydated hisndine (an ammo acid) could produce a 
state of sensitization or allergy’-, nor that its parenteral administration 
can desensitize in the accepted meaning of the w ord 

Therefore, we must conclude that these indniduals are not sensi- 
tized, but exhibit degrees of lowered tolerance to histimine, and that 
successful therapy^ results from the production of an increased toler- 
ance, either pltysiological as m the case of alcohol, tobacco, caffein and 
numerous drugs, or quite probably' from the increased producaon of 
histammase, w Inch does not prevent the formation and release of hista- 
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mine, bur is mobiiized and available to neutralize or destroy that sub- 
stance Keeping further m mind the rapidity with vhich histamine 
disappears from the blood, it becomes clear \\ hy its long-continued ad- 
ministration intrai enously, to the limit of the patient’s capacity, often 
for a period of si\ to ten hours, will be more effecme in creating an 
increased tolerance than repeated injections m Inch result only in a 
Aery brief exposure to its action 

Selection oj Cases We have used no patients in this series nho 
could conceivably ha\ e headaches from any other cause, such as sinu- 
sitis, neuralgia of the face or scalp, hypertension, infection, skull in- 
jury, eye disease, or brain tumor To date we have accepted patients 
only AMth headaches of great severity or those of moderate to great 
scA’^erity Prwate cases hai'^e constituted the great majoritA'^, but a liberal 
grant of funds for hospitalization and all costs, has alloAA’^ed us to draAv 
from a large out-patient department those patients aa horn aa’^c considered 
as pure migraine 

The criteria for selection of migraine are definite but a ary in inten- 
sity and actual occurrence All doubtful cases have been rejected in 
this senes Migraine headaches are paroxysmal, usually unilateral, tem- 
poral and post-orbital, and characteristic of the condition is freedom 
from any symptoms betAveen attacks Headaches are usually, but not 
invariably, preceded by aura or prodromes, appearing from six hours 
or more to Avithin a feAV minutes of the onset, involving particularly 
sensory cranial nen^es, predominantly Ausion, hearing or equilibrium, 
taste and smell, AAith Aarious cutaneous sensations, and at times objective 
changes, such as dryness of the skin or a distinctwe body odor percep- 
tible to others Familial history is frequent, and numerous obsen’ers 
report that inheritance of migraine from the paternal side is usually 
more seA'^ere than from the distaff line EAudence of allergy and of other 
allergic states such as hay fever, and umcaria is common, and to spe- 
cific foods, notably chocolate Freedom from attaclcs in pregnancy after 
the first trimester is almost unwersal Attacks usually inArnh'^e nausea 
and Ammiting, or nausea alone 

Aiigraine equivalents are frequently encountered either as a com- 
plete change in pattern of the attack, or as totally unrelated to sick 
^ headaches Post, and one of the authors (W A T ) in 1924 recognized 
that paroxysmal tachycardia AA'^as in practically all cases a migraine 
cquwalent, or cardiac migraine, and collected nearly fifty cases in Avhich 
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the tachycardia entirely replaced the pical headache, alternated, or 
for longer or shorter periods replaced one another A^aso-vagal attacks 
(Go\ters’ Borderland of Epileps)’’) are largely constituted of prodromes 
or aura m Inch fail to materialize as a full blon n attack 

Determination of specific food allergies by elimination diets is made 
difficult by a refractory period, such that, after partaking of food 
known definitely to produce an attack, the patient may thereafter for 
a period of from twm to eight or ten days, further indulge w'lthout ill 
effect In our experience, skin tests for foods have been largely unsatis- 
factory, either as positive or negative criteria The remarkable \ anation 
in the results of skin tests for food parallels the unrehabilit)’" of interpret- 
ing the results of histamine skin tests and m our experience both of these 
methods of investigation may be largely discarded 

T REXTMCXT 

All patients ha\ e been treated by the intrat enous injection of i mg 
of histamine base as histamine acid phosphate diluted in 500 cc of iso- 
tonic sodium chloride solution Initially, three injections w ere gi\ en on 
alternate days Later four injections, and at present, five or more such 
treatments usually on successive days are gi\ en Injections are gn en 
very sloxvly, about fit e drops per minute, at the beginning, and the 
rate increased or modified according to the individual response, the 
entire procedure taking from three to eight or more hours When pos- 
sible the rate is increased to thirty or e\ en forty drops per minute, in 
which case three to four hours xtill suffice Blood pressure is taken 
evety half hour, and any decided drop is considered an indication for 
reduction of the rate or termination of that treatment, usually tempo- 
rarily Too rapid an injection wull result first in flushing of the face, 
later the chest and shoulders, often tachycardia, and finally a tv pical 
headache, mild to severe, wdiich mav'’ be rehe\ ed by slow ing the rate, 
or by injection, directly into the tubing, or otherwise, of epinephrine 
or ascorbic acid (1,000 mg) The onset of urticaria or asthma is an 
indication for similar procedures 

Gastric malysis, done in most of the recent cises, shows a \er\ high 
acidity with a high amount of secretion, as compared with fasting or 
control aspirations '\\ itla half hour aspirations or continuous aspirations 
the patients experience no distress, otherwise min\ complain of laeart- 
burn w Inch is reliea ed b\ alkaline pow der or pre\ ented b\ routine 
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J \Kri 1 CnITtRI\ J-OH Sll-ICTION OF CaSFS OF MiCRMNE 


1 HJ AkI 

Paro\\ sni il 

Lsuall\ am] iter i) — post orbital supnorbitil or otcisionalh octipital 
1 HF PAT 1 L^T Is 

Free of s\inptoms between attacks 

Free of SMiiptoms durin": second and third trimesters of prejrnancv 
F requentlA allergic 

1 in VuRA 

'\Ia\ in\ohe all sensor} craniil neries, especialh 
II Scotomata, blindness, diplopia, Iiemianopsi i 
VIII Deafness, tinnitus, lertigo, equilibrium 
I Smell 

Cutaneous sensori, piuritus, subjectiie changes in temperatures 

LqIj1\ \i.l>,ts 

Parow sm il 1 acin cardia 
Viso-iagil ittacks (•') 


Table II 


NuAinER or Patiexts 


75 

Sf\ — JIali 

Fear ALE 


11 

64 

VraRAGE “tCE 


3S jears 

Aatrage Age at Okset 


18 }ears 

Aa-erage Duratiov of Migraive 


20 years 

Aatragf Length or Attacks 

(E\cluding Cases of Migraine State) 

25 hours 

Iaiile III — 

-Relief Obtained 


Relief 

Mod Severe Very Severe Total 

CojiFLETE, Permanent 

12 IS 

30 

Complete, TEsnoRARY 

4 7 

11 

Partial 

11 12 

25 

None 

5 4 

Q 

Total 

34 41 

75 


(66 out of 75 e\perienced relief) 
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1 virir IV — 1 YPE 

OF IJiJEcnoN Pbodlcixo Rfliif 


Relief 

Jntrazenou'. 

Most 

Adjunct 

Histamine 

Most 

Total 

CoviPLPTE, PeIOI VM T 

27 

3 

30 

Complete, Tevh orarv 

9 

2 

11 

P \RTIAL 

22 

3 

2.5 

Total 

58 

8 

66 


58 patients received intravenous onlv 

16 patients received intravenous plus adjunct histamine 


frequent feedings and powder T^vo hemorrhages from unsuspected 
ulcers ha\ e prompted us to careful histones and adequate acid control 
Precautions must necessarily be taken in the long contmued use of a 
substance having- such marked effects on circulanon and gastric acid 
secretion— parncularly the danger of thrombosis in event of falhng blood 
pressure and decreased velocity of blood flow No cases v ere treated 
in which hypertension, or cardiac or renal impairment were found to 
exist, or in which there \vas evidence of mental or central nervous sys- 
tem disease Evidence of mcreasing tolerance was almost umversallv 
present, in the rate of flow' at w'hich successive doses w'ere tolerated 
Many patients w'ere unable to take more than 50-100 cc, usually be- 
cause of severe headache, at the rate of five drops per minute, on the 
first treatment, and tolerated progressu ely larger amounts at a more 
rapid rate until the entire 500 cc w as taken Only then w as the course 
of treatment considered started, and four additional doses gn en 

Seventy-five patients with pure migraine have been treated, with 
an average age of 38 years (Table II) The average age of onset w'as 
18, and attacks had lasted from 3 to 40 years— an average of 20 years 
Not including three cases of status migrainicus, the headaches lasted 
25 hours and occurred ever)' ii days No patients were used whose 
attacks w'ere so mild as not to mterfere wuth their daily life or activities 
The remaining ones were divided into moderately severe (34), and 
very severe, the latter group (41) including only those who w'ere in- 
capacitated for more than eighteen hours or w'hose headaches were so 
severe as to require opiates for rehef 
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E\aluation of Results 

E\nluauon of results has not been arrived at haphazardly, vith each 
of us haling possibly different standards or ideals, but from analysis 
of objective statements by the patients from a follow-up questionnaire 
sent ever)'’ three months, m ith squares m m Inch the current condition 
may be checked and returned in a stamped self-addressed envelope 

This contains data as to dates of treatment, filled in by us mth 
patient’s name and hospital number They report My headaches are 
Well— Bette) —U 7 ?cha 77 geci— W 01 se— with other columns for F)eq 7 ie 7 icy 
—Sevei jty—Dw atiov—N aiisea atid Vo 7 /iitwg—Pi odi 07 i!es Data as to re- 
lation of relief to treatment Hospital Tieat 7 >ie 7 jt—Latei Tieatineiit 
Space beloM for e\pression of own opinion regarding success or failure 
of treatment— of actual attacks, modifications of attacks, aura, etc 

Results Classieicatiox 

e hai'c found 4 different types of response as far as relief is con- 
cerned 

1 Those whose relief was immediate— complete and apparently per- 
manent (up to 2 years 8 months) 

2 Those whose relief was immediate and complete, but whose 
headaches lecurred after Meeks or months, and mIio ivere subsequent!)'’ 
improved or relieved by subcutaneous injections of histamine or by 
repeating the intravenous program 

3 Those M ho did not experience immediate lelief, after the intra- 
venous treatments, but u'ho gradually obtained complete or satisfactor)' 
relief either spontaneous!)^ or by latei subcutaneous injections of hista- 
mine 

4 Those M'ho obtained no relief 

Statistical Results Seventy-five patients svith vety severe or severe 
headaches, indisputabl)^ migraine in charactei, u'ere treated m this man- 
ner Immediate complete relief to this date, covering a period of more 
than 2 years, has been obtained in twelve moderately severe and 1 8 
very se\ ere cases Complete temporat)'’ relief in 4 moderately sei'ere 
and 7 severe cases, partial relief in 13 moderately severe and 12 severe 
cases, no relief in 5 moderately severe and 4 very severe cases That is, 
66 out of 75 expenenced a degree of relief, ranging from partial to total 

Othei Results It is interesting to note that migraine equivalents 
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respond as do the classical attacks T\%o paaents \\ith frequent and 
verified attacks of parowsmal tachycardia reported complete freedom 
from such seizures, one permanently to this date, one reporang free- 
dom for two years, with gradual return of infrequent, mild and bnef 
ittacks synchronous with the reappearance of an occasional mild but 
typical migraine She is anxious to return to the hospital for further 
treatment 

Unprompted reports of improt ement during the tw o past hay fe\ er 
seasons hav e been recorded, as w ell as some benefit in cases of uracana 
and asthma, for which therapy w^as not instituted as such 

Cuteita for Piedictiov of Successful Therapy There is no roy^al 
road to the solution of this problem Theoretically the vasodilator cases 
should respond to histamine therapy', but as Atkinson has shown, they 
may be few Our results from histamine skin testing have been of little 
or no \ alue, and w e find ourseh es totally unable to predict or promise 
satisfactory’- results from information obtained from any’- other sources 
such as character of attacks The most satisfactory^ criterion is that of 
producing a ty'^pical attack by' the subcutaneous injection of o i mg of 
histamine 

Our results have lead to other speculation in interesting and distant 
fields "V^Tat is the role of ascorbic acid in ameliorating the attacks 
brought on by^ histamine' The introducnon of looo mg into the rubber 
tubing results in prompt and complete relief from the induced headache 
-whereas similar therapy seems without value in an established spon- 
taneous attack Does the use of ascorbic acid either prior to or dunng 
histamine treatment nulhfy'^ to any'- extent the desired result- The in- 
tnguing w ork of Simon L Ruskin, demonstraung the enhanced effect 
of the ascorbic salts of calcium, ephedrine, epinephrine and benzedrine 
(drugs w'hich constrict the nasal mucosa), o\er the effect of other com- 
monly used salts of these drugs m otercoming histamine constriction 
of the bronchioles, may^ prove the key to the solution of some problems 

The logical conclusion following results obtained here, would indi- 
cate that long-continued intravenous histamine medication, presumably' 
24 hours at a time with controlled rate of injecnon up to the panent’s 
point of tolerance, will be even superior to the present shorter method 
of mjection 

This w ork does not m any manner explain the phenomenon of 
migraine, and is merely’- a manipulation for its relief, one step ahead of 
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lAllIE I ^DlsCJIAWh Diioosts — 1941-194i 


PSYCHOSES 

146 

HYSIERI t 

69 

PSYCHOSOMAIIC DISORDERS 

86 

MIXED PS'i CHOXEUROSES 

77 

PSYCHOPVIIIIC PERSONALnX 

64 

KEACinE DEPRESSION 

57 

ANXIEIY SlA'lE 

55 

NEUROLOGIC \E 

33 

OBSESSn E-COMPULSIVE 

17 

EPILEPSY 

16 

HX POCHONDRI VSIS 

10 

PHOBIC SPA IE 

3 

MISCELL VXl or S 

11 

Total 

674 


time for out-patient m ork or visiting and earned on a practice outside 
There m ere tv^o psychologists and (last not least) three social v others 
who earned a heavy load in Out Patient and Ward Much time is spent 
by the full-time staff in laboratory and clinical investigation This will 
not be discussed here, suffice it to say that in the last ten years 75 papers 
have been published on various subjects Teaching is also part of every- 
body’s vork, for we teach Harvard medical students, nurses, chnical 
psychologists, social avorkers and divinity students 

The plant \vas at first a ward shared Avith Neurology’-, where we had 
12 beds and only one room for a disturbed patient In 1941 the nev 
ward Mas opened in the medical building vhere Me have an 18-bed 
M^ard surrounded by medical m ards and laboratories This position in 
the midst of an active Medical Sennee is most important There is no 
isolation, on the contrary, -sve meet medical men constantly and every- 
where on purpose and by accident Familiarity has bred mutual appreci- 
ation There are a fev exceptions but they are mdividual and incidental 
The vard is close to our research laboratories It has 15 beds in an 
open Mxard for neurotic men and rvomen and three beds in a small closed 
ward for disturbed patients This small \vard has a central station for a 
nurse vho can observe all three beds at once It is protected so that 
suicide IS difficult and is isolated so that noise is not troublesome There 
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rAiiu II — Psychosomatic Disorders 


NEUROCIRCUL VTORI ASIHEXI V ir 

COLITIS 0 

ANOREXIA NERVOSA 6 

IHYROID 5 

ASIHJIA 3 

ARIHRIIIS 3 

DERMAIIIIS 3 

LLCER OF DLODENUAI 2 

MISCELLANEOUS 8 

7 otal 86 


IS cl “continuous tub” for sedatne hydrotherapy The open vard for 15 
patients has five single rooms and rooms for tv o or four There is a large 
day room m the middle tvhere meals are served at a long table, and 
where recreation is organized and occupational therapy taught There 
IS also a small occupational therapy room for noisy crafts Four single 
rooms are used as offices for intenuewing and there is a large class 
room for meetings of students, nurses and interns The proximity of 
the ward to the research laboratories makes clinical invesugation easy 
The Out Patient is open fit e afternoons a tveek in the Out Patient 
building, where patients are seen by appointment 

The work accomplished m the last ten years has been in the Psychi- 
atric Ward, in the Out Patient and in the laboratories In the last four 
years we have had 674 patients on the Psychiatric Sen ice (see Table 
I) These may be sharply divided into (a) the psychoses 146 in num- 
ber, vho Mere looked after on the small disturbed vard and usually 
made only a short stay, and (b) the psj'^choneuroses, who w^ere on the 
large open m ard and stayed from six m eeks to three months These tv o 
wards perform different ser\ ices the first takes the disturbed patients 
off the medical and surgical ards and cares for them in isolation with 
proper nursing, the second is for psychoneurotic and psychosomatic 
patients m ho come from the medical m ards, from the medical and 
ps} chiatric Out-Patient departments, or from outside physicians and 
members of the staff This latter group is our mam study and it m ill be 
seen from the chart that M^e had more hysterias than any other type of 
neurosis Psychosomatic disorders are a close second The mixed psycho- 
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MEDICAL DISEASE WITH DELIRIUM C4 

DRUG PSTi CHOSES 52 

DEPRESSED 31 

SURGICAL DISEASE WITH DELIRIUM 31 

SUICIDAL VllEMPrS 25 

EPILEPS'i 14 

MISCELLANEOUS 12 

SCHIZOPHRENIA 11 

H'iSlERIV 10 

NEUROSIS 10 

MANIC 3 

SYPHILIS 3 

Total 209 


neuroses also formed a large group and if combined with the anxiety 
states would make the largest group They might well have been com- 
bmed with the anxieties because a great many of tlie patients whom we 
label mixed psychoneurosis had presentmg symptoms of aaxiety attacks 
with hysterical and phobic symptoms as well Our mam therapeutic 
effort has been directed towards hystena, anxiety states and psycho- 
somatic disorders 

The psychosomatic disorders have been divided under various head- 
ings, as shown in Table II First is neurocirculatory asthenia with forty- 
seven cases, because a special study was made of this disease with Drs 
Paul ^Vhlte and M E Cohen and paaents were brought in from Army 
hospitals and from outside This mvestigation is to be reported shortly 
in a senes of papers I -will only mention here that from the psychiatric 
standpomt practically all of these patients could have been classified 
“anxiety state ” We have had mne cases of ulcerative cohns on the 
ward and Dr Lindemann has seen a great many more in the general 
hospital and handled them in collaboration with Dr Chester M Jones 
The other categories are all in small numbers, but that does not mean 
that we have not seen a lot of each of them in consultation on the medi- 
cal wards It signifies that only a few of them have been sent up to the 
psychiatnc ward for treatment Usually it is a matter of bnnging them 
out of their invalidism on a medical ward and bndging the gap to re- 
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turning to the outside world by means of the psychiatric ward Mhere 
patients are up and about and there is active ward regime and much 
occupational therapy The psychosomatic disorders are becoming a 
larger part of our work and this year we have admitted many cases of 
gastric ulcer and expect to take in more patients with gastrointestinal 
disease 

Table III gives a list of the patients brought to our small disturbed 
\\ ard from the other v^ards of the hospital in the last 2 1 months The 
larger number of these are patients from the medical wards who were 
suffermg from delirium and therefore disturbing their \vard They have 
usually remained with us a week or ten days and then been returned 
Many were not officially admitted to the Psychiatric Senuce and there- 
fore do not appear on the list of discharged patients The next largest 
number are the patients uffio have become psychotic from drugs Some 
of these are acute alcoholics uffio have been brought into the Emergency 
Ward and sent up to our ward because of noisiness There are not many 
of these because they are usually handled by other institutions A larger 
number of drug psychoses are seen in patients who have taken bar- 
biturates in excess or who have had sedatives or narcotics after operation 
and become delirious Most of these remain on our uard only a few 
days and are returned to their own ward or discharged There are a 
large number of patients both from the other wards of the hospital and 
from the Emergency A^^^ard who have become depressed and who are 
brought over because there seems to be a suicidal risk Patients from the 
surgical wards Mith delirium are usually postoperative and often are 
those patients in 'udiom it u'as necessary to use large amounts of mor- 
phine to control pain They make a short stay and reco\er rapidly if 
the morphine is stopped and paraldehyde used The patients who had 
made suicidal attempts came from the Emergency M'ard vdiere they 
\\ ere given first aid and sent to us so that there u ould be no repeution 
of the suicidal attempt These were soon transferred to mental hospitals 
Some of our own patients with hysteria or other forms of psycho- 
iieurosis had to be transferred from the open uard to the small uard 
for short periods because of their behavior It will be seen that this 
ward, although a small umt has a rapid turn-over and is a great ser\ ice 
to the hospital in looking after the disturbed and noisy patients and bv 
w atching them effectively with the smallest possible number of nurses 
Had these patients remained on their ovm wards, they would ha\ e each 
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needed three special nurses per day, \\ hereas in a protected m ard, three 
or four patients can be u atched by one nurse and a great saving made 
for the hospital as U'eli as an increase in safety for the patient 

The Out-Patient department is a large, active concern under the 
immediate direction of Dr Erich Lindemann In 1934 there were 473 
neu patients, the number rose steadily in the next fit e years to 880 
Then t\ ith the decline of all departments of the Out Patient, shown in 
the years 1940-1944, there is a moderate dropping off in numbers, hitting 
a plateau of 720 new patients per 3'-ear The total number of visits makes 
a parallel curve, the plateau being about 3,200 visits per year This is 
about 4 54 visits pei patient Since about half of the patients are seen 
only once as a consultation problem, this means that the aterage out- 
patient IS seen eight times Even with this small number of visits u c 
are able to do fairl)^ satisfactor}’ therapy and a large number of the 
patients report relief 

As to treatment I can make some biief statements e do not use 
shock and ue do not ps3^choanalyze patients Many members of the 
staff ha\c had psychoanal3mcal training, but the process of ps3’'cho- 
analysis is too long to use in the w ard or out-patient department Our 
therap3^ on the hospital patients can be roughly dn ided into ( i ) Irvmg 
oil the <iiaid uith nursing, social service and occupational therap3'’ re- 
gime, (2) all this plus insight theiapy, uhich is given b3' use of inter- 
view s w ith the psychiatrist In the last ten years w e believe that we hat e 
learned something about w'hat to do in this interviewing and what to 
avoid We tr3^ to make the intennews specific and headed tow^ard 1 
definite Innited goal After the first two or three talks one is usually 
able to decide tvhat these goals shall be Unless such limitations are im- 
posed, the intennew's may degenerate into wandering conversations 
w Inch scatter over the patient’s wdiole life and wdnch are not much use 
to the physician or the patient To use Lindemann’s w ord, ave tr3’^ to 
reach a solution of the ivniiediate pi edicavmit Tlie patient is usually 
in some sort of a hard situation and this may be used as a starting point 
In the light of this, w e make up our minds wdiat goal w e w ant to achle^ e 
in therap3^ We know'^ that it is impossible to lift the w hole ps3’^chogenic 
load from a patient’s shoulders, but we also believe that it is “the last 
straw that breaks the camel’s back” and that if w e remot e a few straw s 
the patient may be able to carr3^ the rest of the load Therefore a limited 
objective is decided on and this is used as the central point in the inter- 
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view For example, with one woman, the objectives were to get her to 
have false teeth made and w^ear them and to get back to her job HaMng 
succeeded in these practical aims we had by the way touched on and 
helped some of her main psj'^chological problems narcissism, inferionrv' 
md ideas of bodily pollution 

If there is no immediate predicament that is easily worked on, one 
tikes the presenting symptom and studies this from the standpoint of 
stmmhis and 1 espouse One studies what stimulus brings out the symp- 
tom and under w hat circumstances Bringing up example after example 
gives material that may bring insight to the patient We feel strongly 
that insight must come from the patient and not be supplied by the 
physician It is too often the case that telling the patient w hat is w rong 
wnth him psychologically (determined by the psj^chiatnst’s insight) will 
upset him a great deal, either because the psj chiatrist is w rong, or be- 
cause the patient is not ready for that sort of information 

A very important part of treatment is the social follo%^-np gn en by 
the physician and the social workers in the Out-Patient \\ hen the 
panent leaves the hospital he has made contact with a social worker 
who will see him in the Out-Pitienr This, if properh carried through, 
gives the patient a feeling of belonging to the group The hospital w ith 
Its physicians and social sen ice represent to some extent the family 
doctor upon whom he can depend and to whom he can return if he 
needs more help By this follow-up, especially through social workers, 
we have helped a great many hystencal patients who at first looked 
nther hopeless 

In closing I would like to speak particular^ about these h\sterical 
patients, our largest single categorv^ of patients seen in follow -up "We 
had thirty -two patients of w hom thirts' w ere impro\ ed This is i much 
higher percentage than is showm in other follow-up studies so I am 
skeptical as to its accuracy Probably the trouble is that in the patients 
who returned after receiving letters, there is an undue proportion of 
saiccesses because they wash to return, w hereas those w ho ha\ e recen ed 
no help wash to ai oid the doctors and the hospital Be this is it ma\ , 
there are a lot of se\ ere hysterics w ho hai e impro\ ed The other pitients 
h ive not improi ed in as large a percentage 

A large number of hysteric il patients had \ery seiere symptoms 
These are of the pseudoneurologicil sort, but there were min\ with 
senson' s\ mptoms pain, heidiche ind \omiting We beliexe in keep- 
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mg our diagnosis of hysteria in a narrow range, for those panents 
who are childish, self-absorbed and full of fantasies and who show 
amnesias and substitute symptoms for direct action in meetmg situa- 
ations, 1 e , make a primary gam by this conversion (Why it is ah\ ays 
called “secondary” I don’t know ) We avoid the loose term “anxiety 
hystena,” which to my mind mcludes many reactions of the con- 
ditioned reflex type and many which are merely exaggeraaons of 
normal, physiological responses to emotional stresses Severe hystenas 
are common and of those that we saw 90 per cent were m girls 
between thirteen and thut}'^ Them paralyses, amnesic stupors, famt- 
mg fits, etc , w’^ere usually relieved dunng a stay on the w'^ard, b\ 
maneuvering the situation so that they w'anted to get well, or by sug- 
gestion We tried to keep them on the w’^ard for only a short penod 
and to return them home as soon as the mam symptoms improved Then 
a long period of re-education began through the physicians and social 
workers in the Out-Patient It was this slow, labonous work of makmg 
a lastmg friendship wuth the patient and usmg it for re-education that 
eventually brought them out of their hystencal mode of reaction A 
surprismgly large number of them returned after five or sue years and 
told us that they were married, had children and were now happy and 
were having no symptoms They had grown up and were now' acting 
like adults rather than naive children This is an important point m 
hysteria They must gioav up so one does not know how' much our 
therapy had to do wath improving them and how' much it w'as merely 
the lapse of years 

On this point it has interested us to look up the past histones of 
some of the w'omen w ho have come to us m their involutional period, 
with the symptoms of depression, obsessions and hypochondriasis Alan-v 
of these show'ed hysterical reacnons m their youth and one w'onders if 
this sort of reaction at the age of 50 is not an ordinary fate for the 
hysterical patient, because w'e rarely see out-and-out hysterical symp- 
toms after the age of forty and they are much more common under 
thirty The life chart of one of these patients (Table IV) shows that 
she w'as in the Massachusetts General Hospital in 1912 with hvsterical 
symptoms and w'as diagnosed hysteria at the age of twenty-four The 
events that apparently precipitated her adolescent penod of hystena 
w'ere the assault and the appendectomy at the age of 14. The operation 
gave her no relief from pain and led to another operation at the age 
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of eighteen for “adhesions ” She then got along fairly m ell until her 
father died and then she had “nen^ous convulsions” and a syndrome 
consisong of pain in the right upper quadrant, dysmenorrhea and head- 
ache, \\hich recurred once a year for the next nine years and was 
relieved each time by a dilatation and curettage Added to this there 
M^ere four cystoscopies Nevertheless she w ent through these years and 
raised her nvo children fairly -well Then as her menopause approached 
she had an increased sex urge, w hich brought up a lot of anxienes about 
the sexual assault she had undergone at the age of thirteen, just before 
the appendectomv From then on she w ent into a state of depression 
obsession and agitation that at times led her to be hospitalized in a mental 
hospital We are much interested in these patients and are collecting a 
senes of them in the hope that w e can throw light on the course of un- 
treated hysteria 

The incidence of appendectomy in these hysterical girls is extraor- 
dinarily high Of the 32 hysterical patients listed in this follow-up, 
twenty had had appendectomies whereas among 100 student nurses 
there w ere only thirteen appendectomies By keeping our eyes open for 
thse young hysterics w'ho complain of abdominal pain and ire rushed 
into the Emeigenci' "V^'ard, we ha\e been able to recognize a number 
of them before operation and in some w e have relieved their s^Tiiptoms 
by working out their troubles, which are usually adolescent feirs re- 
lated to menstruation and motherhood Once recognized and with the 
diagnosis of hysteria in the lecord, they are much less likely to be 
operated on Thus w^e hope to aioid starting hysterical paaents on the 
operanx e habit w Inch goes on so disastrously in many of them, as 
illustrated in the life chart 

I might have spoken about the cases of anxiety neurosis, about the 
neurocirculatory asthenia patients or about depiessions, all are im- 
portant and interesting but the hysterical patients are the most dramatic 
Tliey are difficult patients to woik with and bring into play all our 
patience and skill, yet I am con\ meed that most of them are helped to 
an important degree No follow-up system can piove this because one 
can aKvays be skeptical and say that the patient would ha\e become 
w ell if no therapy had been used Nevertheless our experience leads me 
to beliex^e that all the energy, hours and money spent on treating the 
psxxhoneurotic patients has been well spent, in terms of human hap- 
piness 
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BRUCELLOSIS’ 
Piobleins of Diagnosis and Tieatniein 

Harold J Harris 

Lf Comrir (AIC) LSNR 



^SHSHSESESHS^his second invitation to address the Academy on the sub- 
ject of brucellosis within 18 months signifies a growing 
recognition of the importance of this illness In a lecture 
gn en on 19 March 1943 as one of the Fnday Afternoon 
a'HSSSssHSHSHsS Lecture Series^ the ground to be co\ ered w as essenoally 
the same, 1 c , diagnosis and treatment of this ill-understood infectious 
disease Much material had to be omitted then because of limitation of 
rime and the w ealth of available material The same handicap evists this 
evening I w ill attempt to avoid extensn e repetition but to fill m gaps 
and to add wdiat seems most important of the new material that has 
become available 


Diagnosis 

Tlie diagnosis of brucellosis cannot be easily established or ruled 
out It is one of the most difficult tasks in medicine Unless one is i er\ 
wary he may attribute to brucellosis all s)^mptoms wdiich the patient 
exhibits only to find later that, in addition to Brucella infection the 
pitient also had a perhaps unrelated psychogenic or somatic illness 
One must be constantly on guard against os erenthusiasm in making the 
original diagnosis and against ascribing all symptoms w Inch subsequenth 
arise to the same infection Conversely, before making a diagnosis of 
ps\ choneurosis, one should be sure that brucellosis has been ruled out 
as a major cause of svmptoins hen the neurosis and brucellosis coexist 
the patient himself often adds to the difficulty of the diagnostic prob- 
lem by unwalhngness to accept the role played by the emotional state 
That brucellosis must be considered in the diagnosis of any obscure 
illness, including the neuroses, has been said times without number It 
has been understatement Since the disease is common, since it simulates 

Pre cnltd 19 October 19-14 before the bcMntccnth T n Unit Fortnight ot TIu Ntw \ o-L \cTdtn\ 
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a great variety of other illnesses, it seems more sensible to say that its 
possible existence always should be considered along with tuberculosis, 
syphilis, malaria, rheumatic fever and the lilce Expenence has taught 
me not to wait until all other possibilines are ruled out before thinking 
of brucellosis but to thmk of it early Only m that way can active meas- 
ures be undertaken to bring about early recovery or cure and to prevent 
perhaps a lifetime of relapsmg acute illness or of contmuous or mter- 
mittent chrome illness 

Aggliitnmtion Test Having allowed brucellosis the dignity of a 
place in our thought processes along with the more time-honored ill- 
nesses, it is then time to discard the long existent fallacy that all that is 
necessar)^ is to perform the blood agglutination test— that a “positive” 
reaction proves brucellosis, that a “negative” one rules it out Such over- 
simplification of diagnosis can rarely be successful in other illnesses It 
IS especially fallacious in brucellosis The agglutination reaction is nega- 
tive m the majority of chronic infections and very frequently in the 
acute illness It should ahi^ays be employed, obviously, along vith the 
blood Wassermann, and other routme studies Its value lies only in a 
positive findmg Rarely is one misled by a report of agglutmation in a 
titer of I 8o or higher, although cross agglutination may occur, usually 
in Ion titers only 

The report of a negative blood agglutination reaction means just 
that, 1 e nothing If the illness is an acute febrile one the agglutination 
test should be repeated before the intradermal test is done Agglutinins 
may appear as the illness progresses but they may be artificially induced 
by the antigenic reaction of the skin testmg material The report of 
agglunnation in low dilutions of the blood serum only (i lo, i 20, 
1 40) should be vien^ed with interest and not discarded as unimportant 
Another test within a few days to tv o weeks may show a diagnostically 
high titer If not there is usually no reason to defer the intradermal test 
longer 

Culture Culture may be undertaken at any tune— the earlier the bet- 
ter if one must depend upon it for ultimate proof Properly done, cul- 
tural procedures may require as long as 18 weeks, mcluding adequate 
study of inoculated gumea pigs Brucella is among the most difficult of 
all bactena to isolate However, isolation of the organism is the one 
definitive diagnostic measure It may be positive when all other tests 
are negative, as in the classical case of Alice Evans^ which has been con- 
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firmed repeatedly Only the laboratory staffed by capable techmcians, 
w'ho are really mterested in the isolanon of this organism, should be 
used for the purpose Too often rouune cultural methods which hat e 
virtually no chance of success are employed Like the aggluanauon 
test a negative cultural study is of no significance The percentage of 
positive cultures m the presence of active Brucella infection, especially 
with the abortus strain, is extremely small, even with the most meticu- 
lous techmque such as outhned by Poston ® Culture has the greatest 
chance of success at the height of the acute febrile illness with the 
melitensis stram, the least chance in the chronic abortus infection n ith 
low grade fever or no fever 

The two other essential tests, the intradermal test and the opsono- 
cytophagic test, should be considered together and done at about the 
same time for greatest accuracy If the intradermal test is done far 
in advance of the determination of the phagocyac power of the white 
cells, artificial opsonms, along with agglutinins, may be induced 

Inti adenml T est The skm test is best done with 0 i of a cubic cen- 
timeter of undiluted suspension of heat-killed Brucella abortus organisms 
in a concentration of about 2,000 million organisms per cubic centimeter 
Use of a mixed vaccine is likely to result in an unnecessarily severe 
reaction because of the presence of Brucella suis or Brucella melitensis 
The technique and significance are entirely comparable to the intrader- 
mal tuberculin test A positive reaction indicates sensiuvity to Brucella 
protein, acquired through infection It does not indicate whether or 
not that infection is still active The most important early error in 
interpretation of the cutaneous reaction lay in labelhng as negative all 
those that did not react violently A skin reaction that becomes appar- 
ent by the fifth to seventh day and which persists for ten days or 
more is a positne reaction A negative reaction will show little more 
than a faint blush at this stage and will have faded completely within 
ten days Negative skin tests occur in a small percentage of Brucella 
mfections, as proved by positive culture The significance of the posi- 
tive cutaneous reiction is modified by the result of the opsonocyto- 
phagic test 

Phagocytic Index The opsonocytophagic test must be performed 
promptly after the collection of 5 o cubic centimeters of blood, ac- 
curately measured into a vial containing o 2 of a cubic centimeter of 
20 per cent sodium citrate in normal physiologic saline solution E\ er\ 
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hour that this specimen stands progressn elv reduces the phagocjtic 
poMer of the white cells Technique must be highly accurate It a non- 
\ irulent culture of Brucella is used, phagocyoc po\\ er of the m lute cells 
IS relatively increased and the result proportionately inaccurate The 
number of live bacteria ingested by each of 25 polymorphonuclear 
leukocytes gn es the direct indev of the patient’s resistance to Brucella 
infection In general, a lov or moderate degree of resistance, coupled 
with a positive cutaneous reaction in a patient with symptoms sug- 
gesting brucellosis, points to an infection from w Inch the patient has 
not reco\ered 

A high degree of resistance in the presence of a positn e skin test 
IS usually indicative of an old infection from w Inch the patient has 
rcco\ered Of course, there are exceptions A patient with a virulent 
inlection may die of it even in the presence of 100 per cent of marked 
phagoc) tosis, as in the panent reported by Robinson Presence of a 
focus of infection, such as salpingitis or cholecysotis may preient 
recover^' regardless of the phagocytic power of the white cells The 
test should never be construed as “positive” or “negatn e ” Its only 
significance lies in the relative degree of resistance indicated 

Special Pkoblems ix Diagnosis 

Arthritis Arthritis is among the ^ery special problems in any dis- 
cussion of brucellosis, because it is a common manifestation of this 
illness and because it is rarely considered Joint invohement in acute 
undulant fever was described by Hughes^ in his monograph in 1897 
In 1933 O’Donoghue'’ stated that Malta fever joint infecnons must be 
added to the legions calling for differential diagnosis of acute and sub- 
acute joint conditions Simpson,® Hardy,’ Goldfain® and others, have 
called attention to the occurrence of joint manifestations in chrome 
brucellosis No one has sufficiently stressed the high incidence of 
arthritis of all t}^pes in brucellosis, nor the crying need for its recogni- 
tion and treatment 

Tw'o cases of arthrins w ill be described in some detail because the\ 
belong in the categorv’ of the supposedly incurable, progressive arthn- 
rides and because one has made a complete recovery and the other is 
in process of getting well Both are progressive atrophic rheumatoid 
processes, one a classical Marie-Stnimpel tA^pe The degree of restora- 
tion of the hip joints in the first patient following treatment of the 
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Brucella infection, is clearly illustrated The radiographs of the second 
patient shows similar joint pathology Her clmical course to date sug- 
gests that an equally complete joint restoration can be hoped for 
Case No i The first patient is a young white male, aged 21 when 
he was first seen on 9 September 1941 in consultation with Dr Edward 
Hartung at Post-Graduate Hospital He had been bedridden for a year 
because of bilateral ini olvement of knees, hips, sacro-ihac joints and of 
the right shoulder, in an atrophic-arthritic process which had begun in 
1935 It had been steadily progressne Hip joints w’^ere approaching 
inkylosis Fever had ranged from 99°F to loo'^F daily, with a high 
pomt of loz'T Tachycardia and lassitude had been present through- 
out Sedimentation rate had been consistently elevated, ranging from 
28 millimeters to 55 millimeters per hour There had been a loss of 30 
pounds in w eight He had had the advantage of the most expert diag- 
nostic and therapeutic measures currently available Vitamin D m 
massn e doses, w eekl)’" blood transfusions, gold salts, irradiation of 
auto-transfused blood, streptococcus vaccine, salicylates, lodme and 
thiamine chloride parenterally, hydrotherapy, diathermy, and finally 
roentgen therapy had all been giyen adequate tnal with little or only 
temporary improvement 

Brucellosis was considered as a possible etiologic factor because 
1 ) Many cases of arthritis, of ill tvpes, apparently attributable to Bru- 
cella infection, had preiiously been seen, 2) A significant percentage 
of these patients had responded to specific Brucella \accme, 3) The 
patient gave a histor)^ of consumption of raw milk from a herd of 
cattle subsequently shown to be infected, from 1926 to 1940, 4) All 
other possibilities of successful treatment apparently had been ex- 
hausted, 5) Experience oaer a period of nearly ten years had demon- 
strated that brucellosis must be considered in the diagnosis of any 
obscure illness Blood agglutination test w as negatn e intradermal test 
was weakly positive on the fifth day, the iisible palpable nodule per- 
sisted for more than tw enry da\ s, Iei\ iiig little doubt of the significance 
of the reaction The opsonocytophagic test indicated only slight re- 
sistance to Brucella infection w ith marked pliagocs tosis m 2 cells 
moderate in 3 slight in 9 and none in 1 1 

A therapeutic trial of Brucella abortus a accine w as begun on 29 
September 1941 Physical therapy, consisting of massage manipulation 
and hydrotherapy, was continued V ithin three weeks of the initiation 
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of vaccine treatment, improvement was noted, especially in the hip 
joints On 20 October 1941 the patient vas able to sit on the edge of 
the bed for an hour Fever steadily lessened Sedimentation rate did not 
consistently parallel improvement By 15 November 1941, seven weeks 
following the mcepdon of Brucella vaccine therapy, the patient was 
V alking MTth the aid of crutches The left hip was still fixed in exten- 
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Sion The phagocytic index sho\^ed a steady increase (12-1 1-2-0 on 
15 November 1941 and 16-9-0-0 on 6 December 1941) He left the 
hospital shortly thereafter The vaccine was continued, ttnth no local 
or general reaction at any time By December 1942, 15 months later, 
he had sufficiently recovered to take a full-time job m a defense plant 
where he has been steadily employed since Vaccine treatment was dis- 
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continud in March 1944 and reinsntuted in August 1944 following mo 
attack of intis, im oh ing both eyes separately, attributed to brucellosis 
by his attending ophthalmologist 

Reviey of \-ray findings re\ealed that definite x-ray changes had 
first been noted in March 1936, when the left sacro-ihac joint had 
sho\ved chronic producme arthritis In March 1938 both sacro-ihac 
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joints were about equally intolved with no demonstrable intolvement 
of hip joints In Not ember 1939 there was “considerable condensing 
osteitis about both sacro-ihac joints, with generalized decalcification of 
pelvis and spine, and little im olvement of the postenor inten ertebral 
joints, characteristic of Marie-Strumpel arthritis ” From that time on 
senal radiographs had show ed progressit e int oh emenr of the hip joints 
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ind finally obliteration of the sacro-iliac synchondroses The first visual 
evidence of reversal of this supposedly irreversible process was noted in 
films made in December 1941, three months after the inception of spe- 
cific vaccine therapy Films made in July 1942 shoved almost complete 
restoration of hip joints 

Case No 2 This 19 yeai old girl was first examined by the writer 
in February 1944 in consultation with Dr Andrev Campbell on the 
service of Dr W H Irish at Post-Graduate Hospital She had been well 
until ten years previously when there was a rather sudden onset of 
illness with chill and fever reaching 1 o4°F , accompanied by a gen- 
eralized rash, painful joints, headaches and prostration The illness sub- 
sided after several weeks She remained veil foi about a month after 
which aU her symptoms returned for a period of six v^eeks A diagnosis 
of rheumatic fever ^vas made Following recovery from this episode she 
began to have increasing difficulty in v'alkmg, vuth pain in both hips 
and stiffness of the knees She had several recurrences of fever and rash 
and exacerbation of joint involvement and v^as tvuce hospitalized for 
several weeks prior to February 1936, first at Beekman Street Hospital 
and then at Presbyterian Hospital During one attack the rash v^as 
thought to be scarlet fever In October 1937 she v^as admitted to Wel- 
fare Island Hospital during another recurrence Treatment had been 
continuous at out-patient clinics She was admitted to Post-Graduate 
Hospital m April 1939 for treatment of her painful, stiff hips and 
knees, vath a diagnosis of Still’s disease, and vms discharged to the 
outpatient department in May 1940, unimproved after physical therapy 
Sutter fasciotomy, casts, manipulation and the like She v^as repeatedly 
readmitted for manipulation to Post-Graduate Hospital betveen 1940 
and 1943, with no clinical or radiographic evidence of impiovement 
Sedimentation rate Avas never over 36 millimeters per hour, blood 
counts were essentially normal except for relative lymphocytosis Fever 
ranged from 97 6 to 101 °F for periods of from four to slx v’^eeks, with 
inten'^als of from six to eight weeks, vuth a daily sharp rise and sharp 
drop 

Following readmission to Post-Graduate Hospital in March 1943 
for physical therapy and manipulation under anesthesia, she developed 
severe headaches and recurrence of fever which persisted for slx \veelts 
Dr Campbell, the resident physician, then suspected the madequacy of 
the diagnosis of Still’s disease He recalled that she had lived on a farm 
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and had dnink raw milk prior to the onset of her illness Blood culture 
for Brucella was negative, as was the blood agglutmation reaction 
Intradermal test gave an atypical positive reading Phagocytic index 
was reported as “negative” (meamng, no doubt, that there was httle 
or no phagocyuc acavity of the white cells) A therapeutic tnal of a 
commercial Brucella vaccine was begun on i6 December 1943 Im- 
provement began within a few days following the skin-testmg dose of 
vaccme, was clinically noticeable within two w eeks and has connnued 
She was able to walk without assistance withm three months Hip 
jomts regamed about 60 per cent of normal motion as compared m ith 30 
per cent of normal range previously Knee jomts improved to about 
40 per cent of normal range, from 10 per cent Phagocytic indices done 
senaUy mdicated marked coincidental increase m specific resistance 
Temperature steadily returned toward normal durmg vaccme therapy 
In view of this splendid progress made under the mixed vaccme regime, 
I did not advise use of the usually preferable Brucella abortus vaccme 
In July 1944 there was another febrile episode \^nth temperature to 
101 “F and mtense headache Durmg four days of sulfadiazme therapy 
toxic symptoms developed but temperature became normal, the fever 
recurnng 24 hours after the drug was stopped Pemcdlin was given to a 
total dosage of 500,000 units but with no effect on fever or headache 
Brucella vaccme was then resumed, but Mith larger doses (2 cubic 
centimeters three times weekly) Within a week temperature subsided 
to normal and has remained so for the past 2V2 months Re-x-ray m 
June 1944 showed no change as compared with previous films 

The actual percentage of all arthnos caused by Brucella infection is 
not determinable In rural regions, such as m the studies by Goldfam,® 
wherein arthritic patients have been iife-Iong consumers of raw nulk, 
It IS to be expected that the percentage of Brucella arthritis vill be 
higher than m a metropolitan region Goldfam found that 5 1 per cent 
of 157 patients Muth arthnns also had chronic brucellosis, improvement 
“from moderate to marked degree and apparent cure occurred m a 
total of approximately 90 per cent of 23 cases adequately treated with 
Brucella bactenn ” These patients all drank raw milk I have repeatedly 
pointed out that the avadabihty of pasteurized miUc m large urban 
centers is not sufficient guarantee that their inhabitants may not be 
exposed to Brucella infection The two obvious sources of infection of 
urban dwellers are raw milk consumed durmg vacations m the country. 
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or raA\ milk in childhood, or ceitified raw milk Until recent months 
all certified milk in this region m as raw Finally appalentl^ as a result ot 
\arious exposes of the presence of Brucella organisms in certified ray 
milk, one of the leading producers of certified milk has conducted an ad- 
\ erasing campaign introducing ceuiped pinteinized milk On the basis 
of my oMii cnihan practice among both rural and urban duellers I 
y ould ha-cird the guess that perhaps 5 to lo pei cent of all arthrins is due 
to Brucella infection Unfortunately, it has to remain a pure guess until 
some one, specializing 111 arthritis, y ill carefulh* stud\ e\ er\ patient 
encountered, for Brucella mfection as y ell as for othei etiologic fac- 
tors To determine the blood agglutination leacnon only and to omit 
the most careful use of the multiple tests y ill give a false picture since 
the majority of patients with chronic brucellosis shoy no agglutinins 
in thetr blood, or m low titer only 

It will not be an accurate study unless patients leprcscnting a 
cioss-section of the population ot the United States are included— 
farmers, dauy y orkers, butchers, slaughterhouse employees laboratory 
workers, lural and urban dwellers It should be con elated with the 
history of ingestion of law milk or its products, and of connct with 
cattle, at any time m these patients’ lues The infection may remain 
latent or sub-clinical for any number of years, appaiently being lighted 
up m some patients by unusual fatigue, intercurrent illness or even by 
slight tiauma 

Of my series of 42 7 patients w irh brucellosis, about equally divided 
between rural and urban dw'ellers, there were 74 (17^ per cent) w ith 
atrophic or hypei trophic arthritis Patients w ere not included w hose 
arthritis may have been coincidental only The evaluation was made on 
the basis of clinical stud^ plus response to specific taccine therapv 
Cases seen in the naval sen ice w ere not included Cultural study of 
synovial fluid or blood wms nor usually undertaken because of the 
difficulty 111 persuading w'ell-traincd laboratory personnel of its im- 
portance and of the need to use the special cultural procedures for 
the isolation of Brucella 

Salpmgitis Of the \ast number of other frequent or important 
localizations of Brucella infection time allow s of discussion of but a few 
Salpingitis IS chosen for special mention because of its frequent occur- 
rence in Brucella infection, its infrequent recognition, and its impor- 
tance especially in the childbeannij age Cystitis and pyelitis along 
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w'lth salpingitis, endocenncitis, endometnas, o\ arian c)'sts and abscesses, 
will only be mentioned as sites of Brucella infection of the genito- 
unnarj'^ tract, frequently occurring but usually attributed to other 
orsranisms 

Clinically, salpingitis due to Brucella infection differs from that of 
other origin in tu o important respects— its tendency to remain sub- 
clinical in many panents and its tendency to undergo spontaneous 
regression uith frequent exacerbations In the patient referred to else- 
u here whose three abortions tvere follon ed by isolation of the or- 
ganism, a most competent gynecologist reported negative pelvic findings 
withm a week of the time that I had found the right tube markedly 
distended and tender Ten diys following this negative report there 
was recurrence of right lou er quadrant pain and tenderness, lou grade 
fever and malaise Culture made diagnosis positive In the absence of 
any attempt at or interest in cultural proof it is easy for the g^mecologist 
to take refuo;e in such negative comments as, “I have never encountered 
a tubal infecaon caused by Brucella” or, “To the best of my knowledge 
most cases of salpingitis are still produced by a a icious little organism, 
first described by Neisser ” Adequate cultural study in a large senes of 
tubal iqfections snll remains to be done 

Until such a study is undertaken the only data a\ailable must be 
furnished by isolated definitive cases of female genital infection, such 
as the one reported by me, and by vanous others, and by clinical evi- 
dence of Its relative frequency Among 192 female patients with 
brucellosis between the ages of 18 and 45, I found 24 cases of salpingitis 
(124 per cent) of apparently non-venereal ongin Only one yielded 
posiave culture for Brucella Few had the ad\antage of cultural study 
however Gonococcal infection was excluded, as nearly as possible 
by blood complement fixation tests, cultures and smears The clinical 
diagnosis of brucellosis v as arrived at by use of the blood agglutinanon 
reaction, intradermal test and determination of the phagocv tic index, 
plus characteristic response to therapeutic test doses of Brucella abortus 
^acclne Five patients had exploratory’' laparotomies with no competent 
cultural examination of the operative specimens 

Trextmen't 

T/^e Acute Illness The acutely ill patient must ha\e bed-rest be- 
ciuse of the usual prostration, sweating, fever and vanous complications 
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such as joint involvement, respiratory tract infection, and the like 
General supportive measures are, of course, indicated Sulfathiazole, 
sulfadiazme, or sulfamerazine offer a way of bringing about remission 
but probably usually not of actual cure Response to the sulfonamide 
compounds is usually noted within 48 hours or less Two common 
errors are made in the use of sulfonamide compounds The first is use 
of an msufficient daily dose and the second is its discontinuance after 
only t\\ o or three days of normal temperature range Fairly full dosage 
(one gram six times daily for 2 or 3 days, then one gram four times 
daily) IS indicated until temperature has remained normal' for three or 
more days, following which dosage may be reduced to a half gram four 
or even three tmies daily, for two or three n^eeks longer 

It IS wise to begin vaccine treatment about rum weeks before dis- 
continuance of the sulfonamide compound unless a very high degree 
of phagocytic activity already is present as the result of natural defense 
reactions This is to guard against preventable relapse If, during con- 
\ alescence, a rising phagocytic mde\ is found on frequent serial tests, 
and if It remains high for a period of months after apparent complete 
recovery, vaccine treatment is unnecessary at least at that time A cer- 
tain unknown percentage of acutely ill patients may have but one 
acute attack, with no subsequent acute exacerbations Others develop 
chronic illness, too often confused Muth protracted convalescence 
Unless their white cells possess adequate phagocytic activity, relapse 
must be considered likely and active measures taken for its prevention 
It IS my practice to repeat the determination of the phagocytic power 
of the u'hite cells, at Mmekly intervals until the index has reached a 
satisfactory level and then biweekly or monthly, throughout active 
treatment After discontinuance of vaccine therapy, the patient may be 
granted longer and longer respites from obsen'^ation until a minimum 
of turn years has elapsed in the absence of symptoms Recrudescence 
of any symptoms possibly referable to brucellosis is an indication for 
repetition of the test, at any time Relapse will rarely occur under this 
seemingly overly zealous regime A significant fall in nvo successive 
tests must not be ignored since impending relapse is thereby almost 
in\ ariably predictable, in the absence of actual cure 

In patients whose sensitivity to sulfonamide compounds cannot be 
overcome, or in those resistant to their effects, expectant treatment is 
justified only if the patient’s general condition is excellent The average 
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acute dlness may termmate itself within three to fi\ e weeks or it ma) 
last eight to twelve w eeks or longer The mortality of about 2 per cent 
IS not negligible, and it may be much higher in virulent outbreaks In 
one such epidemic of Brucella suis origin a mortality of 25 per cent 
occurred Development of irreversible processes such as Brucella endo- 
carditis, not rarely reported, furnishes additional reasons for attempting 
to bring about remission as soon as possible Use of Foshay's immune 
serum is usually effective in bringing about remissions in cases of less 
than four months duration, as may be transfusions of immune blood 
Fever therapy may be successful in some Huddleson'’ no longer adiises 
the use of his filtrate of the mixed strains of Brucella in the presence of 
fever of 103 °F or higher, nor is the use of any vaccine mdicated at 
this stage, ordinarily Foshay’s detoxified (nitrous acid treated) Brucella 
abortus vaccine may be used in \ ety dilute, reactionless doses \\ hen 
other measures fail and the febrile course is prolonged, however 

The Chiomc Uhiess The first problem is to determine the degree of 
resistance alreadj attained by the patient’s white cells If the opsonocy- 
tophagic test has recently been done m the course of the diagnostic 
study, that information is already available Occasionally actn e infec- 
tion persists e\en m the presence of a high phagocytic mdex The 
organism may localize in any tissue in the body as shown by positive 
culture m living patients and post mortem In general the patient with 
a low or moderate level of phagocytic activity, in the presence of 
chnical symptoms probably referable to brucellosis, should ha\ e the 

benefit of active specific therapy 

Vaccine theiapy remains the method of choice for the initiation of 
treatment in the chronic infection Recoi ery is brought about in ap- 
proximately 75 per cent of cases, with marked improvement in an 
additional 1 5 to 20 per cent, under circumstances that leave no doubt 
as to Its specificity Recovery cannot be attributed to the non-specific 
effect of Brucella vaccine If indeed one is so bold as to say it can be so 
attributed, then there must be m Brucella vaccine a most remarkable 
foreign protein of vhich the profession has remamed ignorant Phago- 
cytic indices will almost invariably parallel the climcal course of the 
patient under treatment, rismg as improvement occurs and falling in 
advance of or concurrent with relapse A persistently high lei el of 
phagocytic activity is found in those who make uneventful recoi enes 
and who remain well 
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The type of vaccine is of importance AAhth Calder and others, I 
behe\ e that the use of vaccine made from the abortus strain alone v ill 
result in less reaction, more prompt and lasting lesponse, and a larger 
percentage of recoveries than from the use of \ accines of mixed strains 
of abortus and suis, oi aboitns and melitensis There are, however, 
notable exceptions, as in Case 2 quoted above where a commercial 
mixed vaccine was used m ith such excellent early results In this patient 
another exception M^as noted in that much larger and much more fre- 
quent dosage than average was necessary in re-establishing the course 
toivard recover)^ 

The vaccine employed in neaily all of my 427 cases was prepared 
by the New York State Department of Health from a heat-killed strain 
of Brucella abortus isolated from the blood of a human patient Reac- 
tions are kept to a minimum by use of whatever dilution is necessary^ 
with the aim of desensitization by gradual increase in number of organ- 
isms Phagocytic response seems best stimulated in this manner There 
has been no similar vaccine commercially available except on special 
order One of the leading makeis of biologicals is m the process of 
marketing such a vaccine, however, and promises its availability by 
January 1945 

It IS essential to vaiy the route, interval, dilution and dosage with 
the needs of the patient In the vast majority the intramuscular route is 
preferable In a small peicentage intradermal administration, Mith or 
vnthout concomitant intramuscular administiation, produces more satis- 
factory increase in opsonic power of the m lute cells In those who fail 
to achieve a high level of resistance, the intravenous use of the ^ accine 
IS indicated and usually is very effective The optimum inten'^al is that 
\\ Inch produces the least reaction, the greatest sense of well-being, and 
the most marked phagocytic response This varies from four to seven 
days but occasionally should be as short as two or three days Dosage 
and dilution employed should be that which produces minimal reac- 
tions, with small inciements The dilutions usually needed are i 10, 
I 100 or I 1000 The duration of treatment depends entirely on clinical 
and serologic response and tendency to relapse 

Tieatmmt of Localized Infectious Discussion will be confined to 
arthritis and salpingitis, although infections of the gallbladder, prostate, 
urinary tract and other localizations are equally important when en- 
countered 
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Arthritis may not yield to Brucella vaccine therapy alone but re- 
co\ ery, especially in the presence of e\tensive damage, may be hastened 
or made more complete by judicious use of diathermy for the in\ olved 
joint or joints, or, m some instances, b)^ fever therapy Spondyhtis seems 
to yield better to feier therapy than do other complications of bru- 
cellosis, in the opinion of Phalen, Prickman and Krusen^® of the Mayo 
Clinic They quoted the earlier obsen'^ation made by Thompson, Sheard 
and Larson who remarked that fe\er therapy is of value apparently 
through activating or heightening of the intrinsic mechanisms of the 
body rather than by bactericidal effect They took cognizance of the 
fact that Brucella abortus organisms can sunuve loy^F for 24 hours 
in 1 itro Their patients apparently had not had the benefit of adequate 
trial of Brucella vaccine hov ever I beliei e, v ith Simpson, that fei er 
therapy should be resented for those patients v ho fail to respond to 
1 accine 

Salpingitis often v ill not yield to \ accine treatment alone In fact the 
presence of this localized infection will frequently prevent reco\ ery 
from the systemic infection, apparently serving as a persistent focus of 
infection until local treatment is added to the vaccine regime In such 
instances ultrashort wave diathermy, using the Bierman or Gottesman 
vagmal electrode, m a majority of cases, \\ ill result in climcal cure of 
the tubal infection, vhich is usually then followed by complete re- 
covery High local temperatures and prolonged treatments are neces- 
sary Surgical removal does not necessarily accomplish cure Too many 
tubes and o\ aries already have been sacrificed, as w as formerly true in 
gonorrheal infections, not to re-emphasize this point Mgorously The 
infection itself produces so great a number of cases of sterility through 
tubal infections and abortions that every consen anve means should be 
utilized to at oid the certainty of steriht}’ through needless sacnfice of 
tubes and ovaries 

Vitamin B Complex probably plays a role m the reco\ er\ from the 
chronic infection through its recognized ability to increase the phago- 
cytic pow er of the w hite cells Its use should be routine I behei e not 
only during actn e treatment but for a long penod thereafter Other 
useful measures in the chronic illness include the sulfonamide com- 
pounds in a small proportion of patients, Foshay’s detoxified x accine 
and fever therapy in those cases refractory to x accine thcrapx' 

There still seems to be some reason to hope that penicillin or other 
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mold denvaoves such as screptothrycm or streptomycin muU pro\e to 
be bactericidal agents The early work of Walter Kochalaty^^ at the 
University of Pennsylvania gave encouragement to the belief that 
penatin would be effective in human infections Hom ever, he v as un- 
able to reproduce his earlier favorable findings The early literature on 
penicillin has yielded only negative evidence of its value, mth one note- 
worthy exception Tsun T’ung,^- reporting his obsen^anons on the 
in vitro action of penicillm alone and m combinaaon \\uth sulfathiazole, 
stated that certain strains of Brucella had proved to be susceptible to 
penicillin, and that the effect was enhanced by sodium sulfathiazole 
No clinical application of his idea has come to my attention H F 
Fhppen^® of Philadelphia has used the material in several paaents with 
arthritis whose agglutination tests w ere positive w ith no striking results, 
but in no case of brucellosis ^vlth a positive culture Andrew!- Campbell^ 
admimstered 500,000 units of penicillin to the patient described as 
Case 2 in the midst of a febrile relapse but wuth no improvement 

Comment 

Many problems difficult of soluaon are encountered m the diagnosis 
and treatment of brucellosis The major ones consist of the lack of a 
single uniformly defimtive diagnostic measure, the failure to use and 
to correctly interpret the multiple tests, the tendency of brucellosis to 
simulate numerous other diseases, and the present lack of any truly 
bactencidal chemotherapeutic agent However, not the least of the 
problems are caused by the emouonal states precipitated by (and m turn 
aggravating and perhaps preienting recovery from) this debilitating 
and often frustrating disease The patient’s unwollingness to abandon 
the solid ground furnished by an earlier diagnosis of a somatic illness 
for what they consider to be the less tangible and more onerous diag- 
nosis of neurosis, adds to an already complicated problem As physicians, 
our own understanding of the mechanism of psjmhosomatic conditions 
is too mcomplete to expect patients to accept readily our concepts of 
the psychic and somatic components of disease and to cooperate in the 
psychotherapy of the psjj-chogenic, along ivith specific therapy of the 
infectious process when indicated Intelligent management of both com- 
ponents are vital to success in some of these patients, how’^ever 
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SUMMARY 

The role of Brucella infection in the etiology of vanous common 
infectious processes, along with diagnostic and treatment problems, is 
discussed * 
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S^SSHSESHSHS^oNsiDERABLE progress has been made on the thrombo- 
g S embolic syndrome during the past decade It has long 

3 G been established that there is a direct association bent een 

a § thrombus formation in the deep \ems of the legs and 

Ci'HSH5HSE5E5H5a pulmonary embolism Evidence points to the leg-vems 
as the source of these thrombi in approximately 95 per cent of the 
cases Paaents ill enough to remain in bed, following surgical pro- 
cedures, medical disorders, parturition, or trauma, are, under certam 
conditions prone to develop thrombosis in the leg veins Occasionally, 
thrombophlebitis occurs in ambulator)’" mdividuals vithout knovn in- 
fection or illness Instances of sudden death m a patient apparently 
making a satisfactor)’^ convalescence are familiar to ev er)’"one Prolonged 
invalidism followmg phlegmasia alba dolens has long been one of the 
serious sequelae of parturition and surger)’" 

Efforts have been made to reduce the incidence of complications 

Aided in part b> a Grant from the Abbott Laboratone E. Chicago III 

Presented October IS 1945 before the Eighteenth Graduate Fortnight of The New \o'L Acader'y 
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from mflammatojy reaction m and about the deep veins and lymphatics 
of the legs Contributions on the subject have dealt Muth etiological 
factors such as trauma, infecuon, protein levels in the blood and stasis 
in the vems Too much stress has been placed on the origin of these 
thrombi in the pelvic veins following parturition, gynecologic opera- 
tions, and prostatectomy This, I believe, has delayed progress on the 
more serious condition of thrombosis in the deep veins of the legs 
Posture, exercises, better surgical principles, and other factors have re- 
duced the incidence of thrombosis and embolism In spite of these pre- 
cauuons, there still remain definite problems to be solved in this field 

Homans^^ has called attention to “bland thrombosis” of the lesf veins 
and Ochsner and DeBakey- have emphasized and confirmed this phe- 
nomenon and suggested the term “phlebothrombosis” to distinguish this 
condition from the usually recognized inflammatory thrombophlebitis 
The most important reason for distinction m these two types of throm- 
bosis lies in the fact that the non-inflammatory thrombus is loosely 
attached to the vein and is the chief source of senous pulmonary in- 
farction Part or all of a complete cast of the long deep vems of the 
legs may be deposited in the pulmonary arteries in a sudden manner 
causing death within a few minutes If the detached thrombus is less 
extensive, a typical infarct in the lung occurs It is well known on the 
other hand that in the fulminating, acute, inflammatory thrombosis of 
the leg veins associated with pain, fever and swelling of the leg 
fatal embolus is less likely This is probably due to the fact that, under 
these circumstances, the thrombus is firmly attached to the lumen of the 
veins by inflammatory reaction 

The mechanism of the embolic phenomenon has recently been dis- 
cussed by Chapman and Linton ^ They have demonstrated that straining, 
as in defecation, supenmposed on inspiration, changes the venous pres- 
sure in a manner favorable to the emptying of the veins in the legs 
It IS well known that many fatal emboli occur dunng the use of the 
bed pan 

We have frequently observed that, seemingly unquestionable bland 
thrombosis has often gradually changed into thrombophlebitis "Whether 
this IS a transitional type of the disease, it is difficult to determine I am 
sure that we do have the two typical extremes of the non-inflammatory 
phlebothrombosis on the one hand and the acute inflammatory thrombo- 
phlebitis on the other In the former or more dangerous type from the 
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standpoint of embolism, we have little general reaction, bttle if any 
sivelling of the leg and a mimmum of tenderness or pain The diagnosis 
in this vanety is most often made after infarct has taken place In true 
phlegmasia alba dolens, we have an acute onset of pain and sv ellmg 
m the leg associated vuth fever, leukocytosis and elevated sedimentaaon 
rate In this type, the diagnosis is obvious and easy and emboh to the 
lungs rarely occur Betw^een these two extremes we have all gradations 
of the disease Bland thrombosis will often produce dilation of the super- 
ficial veins of the leg and foot— a slight cyanosis and a mild discomfort 
m the calf muscles on dorsiflexion of the foot (Homans’ sign) and 
perhaps a slight swelling above the ankles If mfarct occurs with or 
without chest pain, there will be a typical mild elevation of temperature, 
pulse, and respiration at the same recording on the clinical chart One 
needs nothing more than these minor indications for the institution of 
proper therapy Under these conditions, whether the femoral lein is 
interrupted or not, there may follow a gradual increase in SAvelling, pain 
and tenderness in the leg, with more or less general reaction as obsen ed 
in the typical infiammatory form It is my belief that this transition 
from a bland to an inflammatory process may be more common in 
colder, damper climates than m warmer, drier zones 

The fact that our peak incidence of thrombosis and embolism occurs 
in the winter months (33 per cent) and our lowest mcidence during the 
summer (19 per cent) would seem to support this contention^ Also, 
It would appear that fewer of the cases of phlebothrombosis develop 
into thrombophlebitis m New Orleans than in Boston Furthermore, it 
seems that thrombophlebitis may run a milder course and is more 
amenable to sympathetic bloc in Ochsner’s hands than in ours There 
seems to be little if any vanation m the type of patients admitted to the 
Avhite wards of the Chanty Hospital in New Orleans and to the Massa- 
chusetts General Hospital 

One of the factors of great importance m the discussion of this 
subject IS the age of the patient In our clinic only 5 7 per cent of the 
patients with thrombosis and embolism v ere under 30 years of age— an 
additional 12 per cent were between 30 and 40, leaiing a total of 82 3 
per cent above the age of fortv'^ The largest group of patients v ith 
thrombosis of the leg veins was in the fifth decade or 25 3 per cent and 
the next in the sixth decade 229 per cent Actually these figures begin 
to be slightly misleading at this point since the peak of admissions to the 
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hospital IS dunng the fifth decade The ratio of patients treated to the 
number with comphcaaons of tlirombosis and embolism rises with the 
age of the patient In an effort to determme m hy u e u ere recognizing 
a greater percentage of this phenomenon in our clinic, a comparative 
analysis revealed that the patients admitted in 1943 averaged eight years 
older than those treated in 1930 The relatit'-e frequency of thrombosis 
and embolism in the older age group became so apparent that a number 
of the aged were protected from embolism by prophylactic femoral 
vein interruption 

There are two definite methods of preventmg fatal embolus available 
at this time The use of anti-coagulant drugs such as hepann and 
dicumarol are effective if properly used and there are strong advocators 
of this method ® There are defimte contraindications to the use of 
these drugs and the greatest care must be exercised in this regard 
Heparin is expensive but has the advantages of rapid effect and of bemg 
inactivated quickly by protamine It is of tremendous value as an ad- 
junct to dicumarol during the lag penod of the first 48 hours of treat- 
ment Also, it IS important after femoral vein mterruption if mmor 
infarcts occur from umnterrupted veins Dicumarol has been used to 
some extent by Butsch and Stevart® preopera avely but the majorit}' of 
pioneers in this field have felt it safer to use it after operation Interrup- 
tion of the long veins of the leg is the other chief method at our disposal 
at this time 

Up to October i, 1945, we have interrupted the femoral vems on 
816 patients at the Massachusetts General Hospital These have been 
done for the following reasons 

(a) Defimte signs and s)'‘mptoms indicating thrombosis m the leg 
veins, 47 3 per cent 

(b) Signs of infarct in the lungs, 34 4 per cent 

(c) Prophylactic interiuptions in patients vhose age and acute dis- 
order v^ould indicate a lugh probabdity of thrombosis during them 
treatment, 18 3 per cent 

There has been an increasing tendency to interrupt the vems in both 
legs if any is done This is due to the fact that v e have frequently found 
thrombi on the supposedly normal side We are further reassured of 
the safety of this procedure since interruption of the normal or unin- 
volved vein produces no appreciable disturbance to the patient Sv elling 
of the extremity after interruption of a thrombosed vein v ill van^^ some- 
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Table 

I— IKDIC-tTIONS FOR FEtIOR4L t EIX IXTERRLPTIOX 



1937-1942 

1943 1944 

1945 

Leg signs as 

first sjTnptom 

120 59 0% 

93 56 3% 117 418% 

57 33 7% 

Chest pain as first sjmptom 

82 41 0% 

57 34 5% 91 32 5% 

50 29 6% 

Proph\ lactic 

interruption 

0 0 

15 9 2% 72 25 7% 

62 36 7% 



202 

165 280 

169 


Table II— FEMORAL VEIX 

IXTERRUPTIOX 



Massachusetts General Hospital — : 

1937 to October 1, 1945 





Unilateral Bilateral 


Patients 

Feins 

Interruption Interruption 

1917-1912 

202 

280 

124 61 0% 78 

39 0% 

1943 

165 

299 

31 19 0% 134 

81 0% 

1944 

280 

554 

6 2 1% 274 

97 9% 

1945 

169 

335 

3 1 8% 166 

98 2% 

rotnl 

816 

1468 




what depending on the duration, the extent, and the inflammatory ele- 
ment m the thrombosis If the vem is mterrupted prophylacucally, there 
IS so httle post-ambulatory swelling that it is hardly noticeable In the 
past two years less than ^ per cent of the patients have had unilateral 
interruption if any is done and these were in the private wards 

These operations have been done almost entirely by the resident 
staff There has been no fatality as a result of the venous interruption 
There has been only one death from massive embolus following femoral 
vein interruption This embolus came from the profunda femoris vein 
8 days after the superficial femoral vein had been ligated Infection 
has occurred in less than 2 per cent of the wounds This is amazing 
M"hen the majority of the operations have been done more or less as an 
emergency on a previously unprepared field Complete change of in- 
struments, gloves, and drapes are used on the second side Lymphorrhea 
has occurred m a fev cases This complication is reduced to a minimum 
if the incision is kept parallel to the pulsating femoral arterv vith as 
little lateral dissection as possible Postoperatn e edema has been \ ariable 
and in no incidence disabling It appears that some of the cases are 
operated upon so early in a true thrombophlebitis and before the classi- 
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cal picture of full-bloM^n phlegmasia alba dolens develops that the prog- 
ress of this disease is definitely altered This probably accounts for the 
variation in post vein mterrupaon suelhng There has been only one 
instance of postphlebmc varicose ulcer The average period of hospital 
stay after vein interrupoon has been approxmiately nine days "Wdien 
one considers the prolonged invalidism commonly seen in the consen’^a- 
tive methods of treatment for thrombophlebms vnth the late sequelae 
of edema, varicosities, and ulcerations, it v'ould seem that early radical 
treatment represented progress 

Although there has been some difference of opinion m our group 
concerning the site of phlebotomy and interruption of the veins of the 
legs and a considerable number of common femoral veins have been 
ligated, I am definitely of the opimon that the best routine is to open the 
superficial femoral vein, remove the thrombi if any exist by suction, 
and then completely divide the vein betv^een ligatures previously 
placed It IS felt by some that if the profunda femoris is also thrombosed 
the interruption should be done above this level Since there are 
numerous radicals entering the vein just proximal to its major bifurca- 
tion, the dissection is tedious and troublesome hemorrhage may occur 
Also, It has been pomted out that very serious acute edema of the leg 
may on occasion result from interrupnon of the common femoral We 
have had only one fatal embolus arising from the profunda femoris 
after superficial femoral vein occlusion This, I believe, is a small price 
to pay for the added safety and ease of procedure vdien the superficial 
femoral just below the profunda is selected as the site of mterrupaon 

Inasmuch as v^e had a definite background of experience with 
femoral vein interruption for thrombo-embohc disease, it was felt that 
comparaave studies, using dicumarol on similar paaents, v^ere mdi- 
cated As we have two identical surgical services at the Massachusetts 
General Hospital, it seemed that these observaaons might be of value 
It was evident from our previous studies that fatal embolism was rare 
and the morbidity from thrombosis was less in patients under 40 years 
of age Also, if infarct or leg signs occur m this age group, proper 
treatment can nearly always be instituted in plenty of time to prevent 
catastrophy For these reasons, no change was made in the handling 
of this group of patients In those paaents between the ages of 40 and 
65 on the East Surgical Service that had no contraindicaaon to the 
use of dicumarol, prothrombin times were determined and 200 mg of 
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the drug administered on the second or third postoperatn e day If a 
defimte rise in the plasma prothrombm level did not occur or if the 
pauent could not be mobilized by the time a normal level was reached, 
a second dose of the same size was to be given On all patients over 
65 years of age who were to undergo operative procedures that pre- 
vented early rising, prophylactic femoral vem mterrupnon was prac- 
ticed Through the cooperation of L S McKittrick (actmg chief of 
the West Surgical Service) the West Surgical paaents were used as 
controls Pre- and post-operative plasma prothrombm times were ob- 
tained on both sennces m the middle age group 

Doubtless there will be criticism of the small dose of dicumarol 
used since most reports would indicate that a much larger amount of 
the drug is necessary to obtain the desired elevation m the prothrombin 
time We had had some experience with the vanabdity of its action 
and had no desire to precipitate senous complications as a result of 
overdosage We also knew that the prothrombm time could be ele\ ated 
in many instances by one, and, if this was not effective, by a second 
small dose George Van S Smith*® of Boston has used dicumarol m 
small doses postoperatively m a large group of gynecologic patients 
and reported informally on his experience hoped that we could 
work out a formula that would make this agent safely available, with- 
out the need of so much time consuming laboratory ivork It is me\ itable 
that such drugs will be used empirically and already catastrophes ha\e 
been reported ivhen dicumarol was administered incorrectly and w ithout 
control ** Almost certainly there are many similar but unrecorded epi- 
sodes 

Contraindications to the use of dicumarol are numerous but obnous 
Doubtless many of these are somewhat theoretical, particularly when 
small doses are used (Table III) Inasmuch as the thrombo-embohc 
syndrome is not common before the fifth postoperam e da\ , it w as ex- 
pected that these studies might show some regulanty in prothrombm 
time elevation after operation This w'as not the case, how e^ er, since 
rarely w'^as there any difference in the pre- and post-operatn e leiels 
VJe w^ere interested to find that approximate!) 2 per cent of patients in 
Group II, who had no other contramdication to dicumarol already had 
an elevated prothrombin time pre-operati\ ely e considered it unsafe 
to use dicumarol if the level was o\ er 25 seconds One patient w ith an 
elevation of 26 seconds did receive a dose of 200 mgms of dicumarol, 
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Table III— CONTRAINDICATIONS TO DICUMAROL THERAPY— Age 40-66 

1 Lner disease including jaundice 

2 Kidnej disease 

3 Diabetes 

4 Hemorhagic diatliesis, purpura, liemophilia, etc 

5 Hj'perthj'roidism 

6 Arthritis Patients recemng aspirin 

7 Premature arteriosclerosis 

8 Hjpertension, especially patients for splancbnisectom\ 

9 Chest cases 

10 Patients with plasma prothrombin aboi e 25 seconds 

11 Multiple stage operations (planned) 

12 Minor surgical procedures and cases suitable for earh ambulation 


I able IV 


•Of 628 patients admitted to the East Surgical SerMce from January 1 to September 
30, 1945, between the ages of 40-65, 101 receded dicumarol The remaining 427 patients 
did not recene it for the following reasons 


Hospitalized for minor procedure 48 0% 

(includes earh ambulatorj cases) 

Admission for stiuh, no operation performed 19 5 

Ln er dise ise 6 0 

H^pertenslon 6 0 

Cliest cases 6 0 

Diabetes 3 5 

Hipertln roidism 3 5 

Excessiie bleeding at opeiation 3 5 

Plasma piotlirombm time eleiated aboie 25 seconds 2 5 

Arthritis 1 5 

lot.d 100 0% 


m error, without harm No thrombosis or embolism occurred m these 
individuals with abnormally high levels but we were not impressed 
by any certainty of thrombosis in those with abnormally low levels 
From Jan 1 to Oct i, 1945, 10 1 patients in age group 11 received 
dicumarol postoperatively This represents only 19 per cent of the 
patients in this Group The contraindications to its use in the remaining 
8 1 per cent of patients are shown in Table IV, ninety-one patients had 
only one dose of 200 mgms and ten had two doses, si\ty-two of those 
receiving one dose had a satisfactory rise of the plasma prothrombin 
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J ible VI— I'HROMBO-LiMBOLIC PHENOMENA IN THE DICUMAROL TREAIED GROUP 
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time Aihile 29 had little or no measurable lesponst, fi\t of those itcti\' 
intr a second dose had a desirable rise -while the othei li\t had none 
The highest elevation following one dose Mas 60 seconds and the 
hio-hest rise Math tM^o doses M^as 45 seconds None of these had a henioi- 
rhamc reaction requiring a massive dose of 60 mgms of s-\mthetic 
vitamin K One patient had a transfusion folloMung a moderate hemoi- 
rhao-e from the suture line in an ileocolic anastomosis on the eighth 
postoperative da-y It is interesting to note that she had no measurable 
effect from dicumarol All of the possible complications of the di- 
cumarol treated group are analyzed in Table V We are not convinced 
that any of these undesirable sequelae are due to the effect of dicumarol 
Such complications occur m patients of this type Mdien dicumarol has 
not been used The patient mTo died more or less suddenly on the 
tenth postoperative day might have had a cerebrovascular accident but 
since permission to examine the brain M'as refused by the family, M^e 
cannot do more than say that no other cause of death M^as found at 
autopsy 

The three instances of thrombo-embolic phenomena occurring in 
the dicumarol treated group are analyzed m Table VI Tm'o of these 
patients had no appreciable change in the plasma prothrombin time as 
a result of dicumarol One of these had had bilateral femoral vein in- 
terruption at a pres lous admission tss o years before One patient had 
a satisfactory rise to 3 ^ seconds on the fourth postoperative dat All 
three of these patients M^ere ambulator^’’ for some time before they 
des eloped signs of thrombosis or infarct It is quite probable that re- 
peated small doses or larger amounts of dicumarol m ould hai e prevented 
thrombosis m these patients, particularly in the tM'o svho did not have 
a presious history" of thrombosis 

Some patients ha\ e received heparin and dicumarol therapy folloxv- 
ing femoral \ein interruption in an attempt to diminish the extension 
of" thrombosis m other \eins and thus preienr or diminish further 
infarcts Also, a fcM patients base been guen dicumarol m an attempt 
to shorten the course of thrombophlebitis after femoral vein mtenmp- 
tion None have been treated recenth in our clinic for ttc thrombo- 
embolic phenomena by anticoagulant drugs alone .nice t earher re- 
ports Me luxe shoMii that this method Mas less simCetom- TT-v 
comalescent period is greath reduced In a concov tnr ntterrert:. 
of the chief source of fatal emboh The combainot cf mechoct- 



Table VII— COMPARATIVE DATA EAST SURGICAL SERVICE USING 
DICUMAROL IN GROUP II AND PROPHYLACTIC FEMORAL VEIN 
INTERRUPTION IN GROUP III— WEST SURGICAL PATIENTS USED 

AS CONTROLS 
M G H — Jan 1 to Oct 1, 1945 




/ 

1-^9 yr<t 


III 

65 yr‘> 

Total 

EAST 

SERVICE 

Postopentii e 
Phlebitis 

4 

3 

2* 

9 

(Dicumarol) 

Prophj'lactic 

0 

3 

50 

53 


Admissions 

448 

528 

165 

1141 

WEST 

SERVICE 

Postoperatii e 
Plilebitis 

7 

14 

11 

32 

(Control) 

Prophylactic 

0 

0 

0 

0 


Adtmssions 

458 

562 

177 

1197 


* De% eloped phlebibs requiring %ein interruption before prophjlacbc interruption had 
been done. 


also been found satisfactor}’- by Parsons 

In the control Group II, there were fourteen instances of throm- 
bosis requinng femoral vem interruption (Table \^I) These patients 
were comparable m every respect to those m die same age group re- 
ceivmg dicumarol 

In Group III, there were fifty patients subjected to prophylactic 
femoral vem mterruption and m none of these did any thrombo-embohc 
episode occur One patient of sixty-eight ivith extensive carcmoma of 
the rectum, vadespread metastasis and obstruction, reacted badly to 
colostomy done under novocame anesthesia Her plasma prothrombm 
time was 24 seconds She would have had prophylactic femoral vein 
interruption if her condition had permitted, on the basis of our outlmed 
management of this age group It did not seem feasible to undertake it 
and there were no signs of phlebothrombosis She died suddenly on the 
fourth postoperative day of a massive embolus from the vems of the 
nght leg 

In the Control Group III, there were eleven mstances of thrombosis 
and embohsm One patient of sixty-eight had a large papiUar)’- cyst- 
adenoma of the ovar)’" removed and was ambulatory on her second 
postoperative day She presented no signs of phlebothrombosis although 
she had had a mild febnle course durmg her first week after admission, 
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thought to be due to necrosis m her peK ic tumor Her chart had been 
normal for 3 days prior to laparotomy Sudden death occurred on the 
4th postoperam e day and postmortem examination re\ ealed a massive 
pulmonary embolus ansing from the leg veins In all the other panents 
in this group, thrombectomy and femoral vein interruption nere suc- 
cessfully earned out after signs of thrombosis or infarct v ere recognized 

There was one other embolic death on the surgical senices in the 
nine month period covered by this report A man of 45 vas being 
studied for carcinoma of the lung No operatne procedures had been 
earned out No evidence of phlebothrombosis had been noted On the 
9th hospital day, he expired suddenly Autops)’- re\ ealed massn e pul- 
monary embolism, ansmg from the veins of the nght leg, oatceU car- 
cinoma of the lung with metastasis to the liver, pancreas and lymph 
nodes with perforation of the latter into the esophagus 

It was felt that we should establish, if possible, the most satisfactory’- 
method to our chemists of plasma prothrombin time determinations 
Therefore, comparative results were earned out simultaneously on four 
modifications The Quick^'* and the Shapiro^^ methods uere used both 
with the undiluted and the diluted serum Although the vananon be- 
tween the normal and the elevated prothrombin time is exaggerated by 
the dilute methods and the effect of the drug may be more quickly 
determined by this modification, there is probably little choice betu een 
them Charts i, 2, 3, and 4 show the cun’es obtained dunng our studies 
Our chemists are somewhat inclined to like the undiluted method of 
Quick better and feel that it gives fewer \anations than that of Sha- 
piro It IS obvious that the curv’es parallel each other with a fair degree 
of regularity 

This IS a time consuming laborator}’- test and must be done by one 
of experience It seems unlikely that any of the present methods could 
be relied upon unless the technician has been u ell trained in this spe- 
cific procedure and did these tests often 

Summary and Con’cllsioxs 

1 Thrombectomy and bilateral superficial femoral \ ein interrup- 
tion IS a safe and satisfactory method of treanng early thrombophlebitis 
It is a reliable method of preventing pulmonary embolism after signs, 
symptoms, or clinical chart show e\idence of phlebothrombosis 

2 Prophylactic bilateral superficial femoral \ein interruption is a 
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safe and harmless procedure and prevents postoperati\ e thrombosis and 
embohsm It is particularly suitable in the older age group of patients 

3 Common femoral vein mterruption is not recommended m spite 
of one fatal embolus, occurrmg m our series, from the profunda femons 
vein after superficial femoral interruption Senous sequelae can occur 
under certain circumstances from common femoral vein occlusion The 
technical difficulties far outweigh any added protecaon to the patient 

4 Dicumarol in small doses appears to be safe and effective m se- 
lected patients as a preventive against thrombosis and embolism It is 
useful in conjunction with femoral vem mterrupaon after thrombosis 
occurs 

5 Careful laboratory observations on the plasma prothrombin tune 
preoperanvely and after dicumarol administration are imperative for 
the safety of the patient when this drug is used 

t 
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SEDATION AS A TECHNIQUE 
IN PSYCHOTHERAPY* 

Lt Col Roy R Grinker, M C 

Arffl> Air Forces 


Introduction 



knowledge of the human mind in health and sickness 
developed, progress toward raoonal and effective treat- 
ment in the field of psychiatry has been associated ^wth 
fluctuating emphasis on the use of sedation Although 
Pinel in France and Tuke in England removed the chams 


from the msane m 1792, mechanical restraint m the form of strait-jackets 


and other devices were still used, but as curative mstruments rather than 


as punitive measures These were soon superseded by another form 
of restramt induced by drugs and digmfied by the term “chemical 


restramt 


In hght of our present knowledge it is probable that these drugs were 
even more harmful than the physical methods previously employed 
Their administration was frequently deputized to ignorant attendants 
whose mam motivation was to keep the panents quiet and their ovn 
nights undisturbed One mfamous hospital kept on the wards a black 
bottle containing a highly concentrated solution Should any patient cry 
out or ask for a sennce, he was forced to take a dnnk from this bottle, 
whose salty-tasting contents stimulated thirst, which in turn \\ as sansfied 
only by another swig, until the patient inevitably became drugged into a 
stupor in which he no longer bothered his attendants 

In the treatment of the psychoneuroses, sedation has long been used 
as an aid to psychotherapy The drugs employed dulled the patients’ 
aw^areness of their anxieties or decreased them physical s}’mptoms and 
made them temporarily more susceptible to the influence of reassurance, 
suggestion and persuasion By decreasing inner tension, they furthered 
diurnal rest and nocturnal sleep m hich were the cardinal objecm es of 
the histoncally famous “rest cure ” Diffenng only by quanntani ely 
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greater stupefying effects, the more recent continuous sleep therapy has 
been and is still being used for catatonic excitement, panic states and 
even acute war neuroses These methods “co\ er up” the patient’s 
anxieties and conflicts vath the intent that his internal povers of 
control and capacities for recover\7^ should be given the opportunm- 
to function As I shall indicate later, this concept has a limited 
validity but it indicates that even today sedation is often prescnbed 
for the same reasons as in the past The patient is quieted and does 
not bother his physician with complamts that he is incapable of 
understanding or treating 

In the modern practice of psychiatry the most experienced and 
skilled therapists use the least amount of sedation They use it as an 
adjunctive method, with full knowledge of the pharmacological 
effect of various drugs on specific functions of the neix'ous system, 
to further the influence of dynamic psychotherapy The technique 
of sedation has progressed from its role of making the patient quieter, 
easier to handle and less of a nuisance to the physician, to a sharp tool 
for the purpose of uncovering the patient’s unconscious sources of 
anxiety and helping him master them 

Phxraiacologx’ 

Sedatives, hypnotics and anesthetics act on the central nervous 
system ^ They enter into easily reversible combinations v ith the surface 
membranes of the nen^e cells decreasing their capacity for oxygen 
utilization and hence depress their physiological acmity Minor varia- 
tions m the chemical structure of the barbiturates alter the effecme 
dose, the speed of action and the duration of effect Various drugs act 
on different levels of the central nervous system, probably due to tlieur 
specific affinity for cells of special chemical constitution (pathochsis) 
Bromides and phenobarbital as well as dilantm are cortical depressants 
probably active on the intern uncial neurones of the cortex producing 
a functional de-afferentation Most of the barbiturates act first or more 
intensely on the diencephalon 

The best knovn sedatives are the bromides These drugs have a 
much longer-lasting effect than the barbiturates v Inch are rapidly 
excreted Bromides replace the chlorides in the blood plasma and in the 
red blood cells in a chemical combination which takes time for its dis- 
association The quantity of bromide that becomes fixed in the blood 
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depends on the chloride intake and excretion and the degree of hydra- 
tion As a result, the quantity of blood bromide may vary greatly in a 
patient who is on a constant bromide dosage He may suddenly develop 
a bromide intoxication from a change m his chloride balance Hence, 
bromides are uncertain drugs and require constant blood bromine de- 
terminations to avoid a dangerous quantity above 250 rmlligrams per 
cent 

Tatum and Seevers" proved by animal experimentation that long- 
continued administration of barbiturates produces sei ere disturbance 
of metabolism and ultimately death A'ly neuropathological studies of 
the brains of these experimental animals revealed profound morpho- 
logical changes due to direct toxic influence of the drug Suicides from 
o\ erdoses of barbiturates have furnished sufficient neuropathological 
material to indicate that the human brain is likewise damaged by the 
long-continued use of this drug Therefore, it becomes an important 
consideration for the physician not to facilitate addiction to sedatives 
Habituation to sleep-producing medication is more in the nature of a 
psychological habit than an addiction Abstinence from these drugs does 
not cause severe withdra^^al symptoms so characteristic of the morphme 
addict, but does cause a marked accretion of anxiety and its physio- 
logical concomitants In most states there are laws against the sale of 
barbiturates to the public without a doctor’s prescription It is the 
physician himself who is culpable, in most cases, by giving large quanti- 
ties of the drug and assuring the panent that it v ill do no harm and is 
not habit-formmg 

Actually, tolerance is established for the barbiturates and larger 
doses must e\ entually be prescribed Those ph\ sicians v ho are content 
to use the drug as a covenng-up technique find themsebcs not onh 
prescribing increasing quantities but also shifting from one t} pc to 
another until the vide range of barbiturates marketed under \arious 
trade names by a large number of pharmaceutical houses has been ex- 
hausted To avoid this tendency to dc\ clop tolerance it is better to stop 
medication for a few davs than to change the medication Lffectn cness 
of the drug is then rapidly restored 

In order to understand the action of sedames with specific localized 
effects It becomes necessar\ to knov something about the hierarchical 
structure of the central nen ous s\stcm This comphcircd structure has 
slow h e\ ol\ ed into its present complicated and adaptn c functions by 
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developing new functional structures at its head end (encephahzation) 
Sometimes these new functions are only more adaptive and comphcated 
refinements of older, more pnmmve functions of lower centers, which 
they also inhibit ^ Evolution is thus associated with a continuous mcrease 
of long-circuiting of external stimuli higher up the central nervous 
system From a rapid and stereotyped simple and unconscious reflex 
acnvity of the spinal cord, behavior m man has evolved into a slower, 
especially adapted cortical function based on experience of past failures 
or successes 

The reverse of this process, known as devolution, occurs when one 
of the higher centers is affected by disease Then the new function is 
obliterated, evidenced clinically by the loss of certain finer types of 
performance But the majority of the symptomatology is of a posiuve 
nature m that the diseased center’s loss of control over lower structures 
releases their activity, udiich may take the form of apparently new 
and certainly abnormal movements and behavior 

The same effect is achieved when a higher center is put out of 
control by a drug which paralyzes its function temporarily A drug 
which sedates higher functions m^iU produce the same loss of function 
and release of control over lower centers Sedative drugs or anesthetics 
in increasing dosages may knock out the function of the entire nervous 
system from the cortex all the way down to the spinal cord, eventuatmg 
in complete paralysis and death But by the quantities used in clinical 
practice two areas of the brain are most frequendy affected, someumes 
in sequence and sometimes selectively These are the cerebral cortex 
and the diencephalon It is well, therefore, to understand the phasic 
relationship between these structures 

The diencephalon mcludes the thalamus, the major nuclear body 
that receives all sensory impressions denved from outside and within 
the body It sends fibers to the hypothalamus which is the diencephalic 
coordinating center for effector visceral responses Through its stalk 
connections Math the pituitary body it initiates a slow humoral, and, 
through Its connections Math the automatic nervous system, it effects a 
rapid change m homeostasis, adaptive as response to variations in the 
external environment It effects those objective emergency responses 
M'^hich are the somatic correlates of anxiety It not only sets into action 
autonomic responses but it also stimulates cortical activity There is no 
diencephalic sleep center, to the contrary, it has a drivmg effect on the 
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cortex The hypothalamus may be set mto acnon not only by uncon- 
scious reflex processes but it may also be called upon by the cortex 
which perceives the dangerous meamng in the future from impressions 
received from the special senses But in turn the cortex inhibits the h}^o- 
thalamus from excessive responses It is this phasic relaaonship wluch 
becomes of the utmost importance for our understanding of the use of 
sedatives in psychiatry 

Small quantities of anxiety m the form of a basic apprehension are 
economical to the organism, alertmg it to external dangers Larger quan- 
tities of anxiety and its physiological concomitants are pathological and 
displeasurable They may arise from weakened control of hypothalamic 
activity by the normally inhibiting cortex, or from excessive or dis- 
turbed activity of the hypothalamus Thirdly, cortical mterpretations 
of external stimuh as dangerous, hence callmg for emergency responses, 
may develop as conditioned reflexes which are no longer necessary and 
may be non-discnmmating To the neurotic more and more of the 
environment may seem dangerous and an excitation to anxiety and 
alerting reactions 

Sedation or depression of the cortical inhibitmg structures releases 
mcreased activity of lower structures As an example, ether gradually 
affects the neuraxis from the cortex down, producmg an excitement 
release stage preceding generalized flaccidity Alcohol is an irregularly 
descending depressant and only first acts on the cortex releasing pre- 
viously inhibited behavior In fact, the superego, or internal check on 
primitive asocial behavior, is facetiously defined as that part of the 
personality that is soluble m alcohol Both alcohol and ether m small 
doses produce a state of facile expression and liberation of buried feel- 
ings and repressed thoughts, and have been used to effect abreactions 
These, however, are relatively ineffective because in that stage of depres- 
sion cortical activity is extinguished and leanung is not possible Hou^- 
ever, it is clear that sedative doses effective in reducing anxiet)’’ must be 
large enough and act fast enough to depress both the cortex and the 
hypothalamus simultaneously The resultmg sleep in exhausted patients 
may be followed by a resumption of normal cortical control of h) po- 
thalamic activity 

The barbiturates, for the most part, act on the hypothalamus, at 
least first, decreasing excessive autonomic activity Alcoholic excitement 
caused by cortical depression is controlled therapeutically bv intra- 
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venous injections of barbiturates The same method reduces all psycho- 
motor excitement in panic states or catatonia By decreasing hypotha- 
lamic activity, that structure’s bombardment of the cortex is reduced and 
permanent results may ensue from a breaking up of abnormal closed 
circles of internuncial neurones 

Finally, the destruction of abnormal conditioned reflexes may be 
effected by finely graded doses of sedatives which depress both cortex 
and hypothalamus less than the degree producmg sleep Then the 
driving force of the lov^er centers is reduced, cortical reactions to signals 
of danger are decreased and a new learning process may be endured, 
thus breaking up the no-longer-economical conditioned reflexes 

Anxietx’ and Insomnia 

Psychoneuroses are the result of conflicts between opposing inner 
psychological forces or between certain drives within man and his 
restricting, frustrating or punitive environment At some time or other, 
such conflicts are signaled to the ego by the feeling of anxiety tvhich is 
accompanied by physical symptoms manifested by altered functions of 
the visceral nervous system and by disorders of sleep Both the sub- 
jective and objective components of this reaction differ little from those 
due to fear of a real external danger, in fact, man often projects the 
source of his unendurable free anxiety to an apparently rational environ- 
mental stimulus 

Anxiety, which is a signal felt by the ego of anticipated danger to its 
stability by threatened abandonment by external supporting figures, or 
disapproval by its own ego-ideal, or overwhelming force of its mternal 
drives, is unbearable in free form beyond a minimal alerting quanaty 
Large quantities are either bound by somatic symptoms or projected to 
external rationalized fears But in any case the patient comes to the 
psychiatnst pleading for relief of insomnia and his direct and indirect 
manifestations of anxiety He wants immediate relief and cares not vdiat 
the cause In fact, he tried to run away from liis symptom, literally and 
figuratively Attributing it to a specific environment he vnll travel, leave 
his job or change his wife He will deny its internal source, but refuses 
to adopt any procedure that will intensify his feelings 

^Vhat should the doctor do^ Help him run away by manipulating 
his environment and decreasing his perceptions of anxiety by dosing him 
vTth sedatives, m other words, cover up the source of the anxiety, or 
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uncover the cause and help him master it' 

According to our physiological concepts of the organization of the 
central nervous system, the task in anxiety is either to strengthen 
the anxiety-controlling mechanisms, the cerebral cortex, to decrease the 
pressure of the anxiety forces from the diencephalon, or, most logically, 
to liberate the anxiety in small doses and assist the patient in mastering 
It through a process of learning 

ContixtjOUs Sedatiox 

The continuous use of sedatnes for the treatment of neuroses is 
employed not only by physicians who trj’- to hide the symptoms and 
anxiety from themselves and their patients, but also by those y ho ha\ e 
a biologic and deterministic view of the neuroses Sargant and Slater^ 
state that symptomatic treatment is our only aim because y e know so 
little about psycholog)^ They believe that most psychological abnormal- 
ities are expressions of unknown constitutional derivam es not sus- 
ceptible to direct attack They recommend alcohol for psychopaths, 
feeling that it makes them lead a happier, more normal better adapted 
life They believe in the old James-Lange theory of emotions y hen they 
state “We feel fear y'lth our bellies Abolish this autonomic symptom 
and tve abolish fear ” 

The majority of chronic anxiety stares are little benefited by con- 
tinuous sedation Certain exceptions to this dictum include those yho 
have acute flare-ups of anxiety bordering on panic states, or those y hose 
anxieties are forcing them into disastrous motor action or abnormal 
behavior In these cases it is often necessary to gne large doses of 
barbiturates by mouth or intravenously, or paraldehyde 

In combat, many men succumb to m ery helming anxier\’ because 
their control has diminished by long exposure to cold and y et and long 
periods of strain without sleep or food Their cortical control has 
y eakened and a plateau of anxiety has displaced the normal sharp incre- 
ment and slow fall m response to emergency situations They are “too 
tired to sleep” by yhich is meant an excessne hypothalamic acniity’^ 
uncontrollable by the cortex For these men, sleep induced by adequate 
sedation usually rehabilitates their control in a few days After 5 to 7 
days many are able to return to combat Should anxiety persist bey ond 
this point, processes haix cry^stalhzcd irrei ersibly yhich are not stopped 
by these simple procedures The neurotic mechanism then requires 
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definitive psychiatnc treatment 

Although, for conditions of exhaustion, cortical depressants seem to 
aid the anxiety-controlling mechanisms to regain strength, there is some 
evidence that these drugs may be harmful, delaying or preventmg learn- 
mg processes AVatson and Kennard^ found that the cortical depressants 
phenobarbital and dilantin delayed the recovery of function foUowmg 
cerebral cortical lesions in experimental animals and neutralized the 
enhancing effect of Dotyl, a chohnergic drug The sedatives decreased 
the capacity for cerebral reorganization It is common chmcal experience 
that bromides and phenobarbital in analeptic doses depress attention and 
learmng, especially in children Thus continuous sedation, by mterfenng 
Math the most efficient cortical functionmg, may be harmful by decreas- 
mg the patient’s spontaneous processes of learning and readjustment 

Patients Math depression associated Math considerable tension mani- 
fested by excessive psychomotor activity, usually characterized by 
pacing up and doMm, MTingmg of the hands, and generalized restlessness, 
may require, in the acute phase, day and night sedation It has long been 
noted that barbiturates in themselves have a generally depressmg effect 
on the mood It is therefore unMase to give a depressed patient a drug 
Mffiich deepens his symptom It is an old discovery that the only sedative 
that helps and does not deepen depression Mffien given over a con- 
siderable penod of time is opium One-half to three-quarters gram of 
powdered opium in capsule form three times a day, in combination Math 
sufficient quantity of a laxative such as Cascara to negate the constipating 
effect of the drug, is a standard symptomanc remedy for depression 

Some patients complain not of the free anxiety but of the stimulating 
effects of anxiety on both smooth and somatic musculature— producmg 
spasms Symptoms such as spasm of the colon may be helped by drugs 
like atropine which are sedative to the sympathetic activity ^^'hen 
anxiety is manifested by spasm of the voluntary musculature m the legs 
or back, relief may be obtained by the use of neostigmme or prostigmine 
Just like hypnotics, these quieting effects are symptomatic rather than 
etiologic remedies 

There is a common mistake among many physicians that anodynes 
are good hypnotics Even if the anxiety manifests itself by pam, such 
drugs as morphine should not be given It has no place as an adjunctive 
for psychotherapy 
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Sedation for Insomnia 

Paaents with anxiety are anxious to get rehef from their symptoms 
and little mterested m them cause They want immediate rehef, par- 
ticularly from the earliest and usually severest symptomatic evidence of 
anxiety, namely, msomma Patients whose anxiety is a signal of an 
aggressive trend which is rising to the surface usually have a bona 
fide desire for a sleep-producmg drug However, in them, rehef from 
msomma is seldom complete and they are usually disappomted m the 
results obtamed from barbiturates 

Passive and dependent individuals whose anxiety is based on the 
frustration of them regressed needs desme medication of some sort as an 
mdication that the physician is domg all that is possible to help them, 
and that he recognizes the medical disturbance Failure to give medica- 
tion IS interpreted to mean the converse, that is, the demal of illness The 
patient then feels that the doctor attributes his symptoms to rmagmation 
or malmgermg It is as if he says “He’s not domg anythmg for me 
because he thinks I’m puttmg on, or he doesn’t care anythmg about me ” 
Although we realize that the source of anxiety has to be uncovered 
by work on the part of both the patient and the doctor, it is often neces- 
sary to convmce the patient of his doctor’s mterest and understandmg 
The temporary use of a sedative may not only relieve the temporary 
insomnia but assist m furthering a positive relationship of the patient to 
his doctor, m other words, a transference relationship 

On the other hand, passive and dependent individuals may persist in 
requestmg sedation even though them psychological state has progressed 
toward recovery beyond the stage at which such medicaaon is needed 
The request then becomes an attention-getting mechanism and the drug 
has a psychological effect This impression is gamed by the fact that 
satisfactorily disguised placebos admmistered under the guise of a seda- 
tive are not easily differentiated from the actual drug and seem to have 
the same effect Thus it is the fact that a medicme is admmistered rather 
than Its pharmacological effect that helps the patient gam his sleep 

Patients with severe anxiety usually have a ver^'^ high tolerance for 
barbiturates, which may be due to the high Ie\ el of ncn'ous excitation 
which requmes a larger dose to sedate On the other hand, there is some 
evidence Aat acute anxiety states alter absorption from the stomach and 
intestinal tract which v ould therefore delay the effect of drugs admmis- 
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tered by mouth As evidence for this phenomenon is the fact that many 
patients vath anxiety have an excessively long “hangover” effect from 
the use of barbiturates which could be due to a slov' absorption 

Self-medication for insomnia m the form of alcohol is quickly 
adopted by many patients u ith acute anxiety, and there is no question 
that in small doses alcohol’s depressing effect on the cortex decreases the 
impact of the anxiety-producing mechanisms But, unfortunately, alco- 
hol IS rarely imbibed in phaimacological doses, and quantines greater 
than the optimum effect are usually ingested Many “shell-shocked” 
veterans of the last war ha\ e learned that comfort may be obtained by 
the use of Vi grain of phenobarbital in combination v ith a few bottles 
of beer Both the drug and the alcohol are cortical depressants Hov- 
ever, when the alcohol oi the phenobarbital has depressed the cortex so 
much that it not only does not permit the apperception of anxiety 
stimulated from activity of the lov er centers, but also loses its inhibitoty 
effect, anxiety and its effects become accentuated During tliLs phase 
they very frequently act out extremely violent abreactions and often 
become extremely aggressive and perform asocial and often criminal 
acts For these people a sedative which acts on the hypothalamus is 
necessary to reduce the effect of the anxiety-producing mechanism since 
there is no longer any cortical control of it Large doses of paraldehyde, 
or better still, intravenous sodium amytal, are usually necessary to sedate 
such people 

The anxiety-ridden patient not only has difficulty in getting to sleep 
but he has trouble maintaining this state for any length of time The 
most effective use of barbiturates consists of a combination of a quick- 
actmg and a prolonged-acting drug For this reason, combinations of 
seconal and nembutal or amytal or barbital are advisable ° 

Sedatives that are temporal ily given to patients should be accom- 
panied by pertinent instiuctions as to the meaning of both vakefulness 
and the sedation They should be told that sedatives are temporary cor- 
rections and that wakefulness is but one aspect of their illness which can 
only be helped by an understanding of its meaning in terms of past 
experiences They are easily led to understand the futility of large 
covering-up doses by reminding them that acute anxiety breaks through 
and destroys sleep by bnnging up old unmastered memoiies 

It is a strange habit of pharmacopeias and compendia of remedies to 
indicate minimal and usually ineffective doses Not only are sedatn es 
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of no value in small doses but they are also harmful A few e\amples 
may be given, i Yx grains Seconal, in an acute anxiety, is usually meffec- 
tive, hence its dose should be doubled Nembutal is better given m doses 
of 3 gr and sodium amytal 3 to 6 gr Four or five drams of paraldehyde 
by mouth and 10 cc of the same drug intramuscularly is most effective 
There is no standard dose of sodium amytal by vein It should be given 
regardless of the dosage until the physical effect is obtained Medication 
has no purpose unless it is given in effective doses When accidental or 
self-administered overdoses of barbiturates produce dangerous coma, 
intravenous picrotoxin or metrazol are good antidotes and should be 
used in dosages sufficient to arouse the patient 

Continuous Sleep 

Conunuous sleep is a procedure first developed abroad and then 
applied in this country to a varied group of agitated psychodcs and 
neurodcs vutli panic At first it seemed to have some success m the 
excited catatonics, but gradually enthusiasm for this therapy has dimin- 
ished Nevertheless, it was applied to the treatment of acute v ar neuroses 
associated with much anxiet)'- Spiegel and I found it ineffective in 
reducing anxiety or furthering psychotherapy ■ Hastings, M^nght and 
Glueck® reported excellent results but re-evaluation of their work 
by later psychiatrists in the same Air Force did not substandate this 
enthusiasm Hov ever, even yet certain mihtar\^ psychiatrists use modi- 
fied continuous sleep and sub-shock doses of insulin We repeated the 
continuous sleep treatment on anxious returnees and found that not 
only was it therapeutically ineffectne but it also made the patients 
■worse Our first 20 padents w'ere all medically discharged from the 
Army 

I shall not give the details of the technique except to state that 4 out 
of each 24 hours must be waking hours for the purpose of physical 
movement, toilet funcdon and feeding During the nse into av akeness 
and the sinking into sleep, twace daily, the borderland state is associated 
Midi terrifying h)'pnagogic hallucinadons and pamc-inducing anxiety 
Lasdng so long and experienced Muthout the support of the therapist, 
such episodes seriously M^eaken the an-uety-controlhng mechanisms sdll 
further The uncontrolled delirium becomes destrucdi e 

The human organism frequendy adopts a technique remmiscent of 
the insdnctual defensive immobilization of lover animals Confronted 
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by external danger, the rabbit or the guinea-pig may not fight or run 
aM^ay but may merge itself, immobile, with the protecnve coloranon of 
Its environment Men v ith v ar neuroses frequently shut out all sounds, 
sights and memories of the dangerous events by retreating from the 
anxiety-samulatmg conflicts into stupor, deafness, muteness or bhndness 
In certam civilian neuroses ve frequently find that instead of free 
anxiety and insomnia the patient adopts the defense of h}q3ersomnia and 
sleeps for much of the day and night Just like the stupors in combat, 
such defenses are uneconomical and unadaptive They should not be 
imitated by an active therapeutic prmciple of inducing contmuous sleep 

Uncoierixg Techniques 

Aside from their use to produce continuous sleep and for sedation 
in states of exhaustion, barbiturates are used m psychiatr)’- for the pur- 
pose of facihtating uncovering techniques of treatment Although the 
doses utilized are non-toxic and devoid of danger, the psychological 
effects are not without harm if the procedures are earned out by un- 
skilled physicians who have not been adequately trained m dynamic 
psychiatry The quantity of hberated emotion may overpover the 
patient’s weakened anxiety-controlling mechanisms unless the therapist 
IS skilled in assaying the patient’s capacities to synthesize and mtegrate 
feelings that have been repressed and v hich vail be released under the 
treatment Nevertheless, in skilled hands intravenous barbiturates con- 
siderably shorten individual psychotherapy v^hen used as a part of the 
treatment 

Treatment techniques of the unco^ ering type are especially utilized 
in neuioses for the purpose of ventilating repressed feelings and ideas 
v^hich are etiological to the nervous symptoms Such uncovering during 
individual psychotherapy is but the first step in the v ork of mastety of 
reactions initiated by external stress Shortacting intravenous barbi- 
turates hasten this process by quickly overcomingresistances, by decreas- 
ing the pain felt by the ego in the process of recall and by effeenng a 
release of feelings in small doses 

Repressed painful or traumatic events and the repressed anxieues and 
hostilities connected v ith them are not only exposed dunng the treat- 
ment, but accepted by the patient’s ego He then is able to deal vith 
them in a more economical and realistic fashion, giving up the neurotic 
compromises which hai e resulted in his symptoms This is the process 
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which IS called nai cosynthesis, since under the acaon of the drug and 
with the aid of the therapist, the previously repressed or forgotten feel- 
ings and memories are synthesized by the ego If this process has taken 
place, the degree of recover)'’ will then depend upon the new grouping 
of forces wnthin the ego 

Diagnosis is furthered by the drug enabling the obsen^er to gam a 
clear view'- of the intensit)’’ of anMety, the degree of regression, the 
strength of dependent trends, the superego attitudes and the dynamic 
relation of all these factors to each other The knowledge thus gained 
can be of great advantage to the psychiatrist in relation to further treat- 
ment, even in the absence of any clinical gam to the patient The 
repressed emotional situation may be clearly exposed and abreacted in 
the narcotic state without its achieving any synthesis Since the material 
in this event is lost when the individual arouses from the effects of the 
drug and no change has occurred in the relative strengths of the dynamic 
forces, there is no symptomatic improvement This is not infrequently 
the case in patients w'hose resistances are very strong, or those whose ego 
depletion is severe It is also seen in individuals wath rigid super-egos in 
w'hom there is strong guilt over real or imaginary failure to live up to 
ego ideals In the latter case the failure of synthesis as well as the per- 
sistence of severe symptoms appears to be related to an unconscious 
dynamic need for self-punishment In this context, the treatment is 
identical wnth the narcoanalysis, long used in psychiatr)’’, m w'hich the 
benefit results almost entirely from the insight the therapist gams con- 
cerning the patient’s concealed difficulties In a similar manner the 
method may be utilized for diagnostic purposes to determine the progress 
a patient has made after therapy 

As a means of inducing nai cohypiosis intravenous barbiturates are 
successful, but the effect of persuading or forcing the patient to gi\ e up 
his symptoms by strong suggestion is not long-lasting since the basic 
causes are not exposed This procedure is not recommended except for 
purposes of expediency 

The method should not be used in debilitated individuals suffering 
from cardiac, renal, hepatic or pulmonarv'^ disease It should not be used 
during the time that the patient has an upper respirator^’’ infection 
These drugs are meffecme following prolonged alcoholism so that 
drinking should be interdicted at least 24 hours before the treatment 

Schizophrenics and manic depressu c ps^ choses that are highly endog- 
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enous should not be treated by the method because of the dano-er of 
precipitating an overt psychosis or making an existing psychotic state 
worse, and the danger of precipitating suicidal actions Patients in a near 
panic with severely tveakened egos, especially those suffering from 
homosexual conflicts close to consciousness, may be worsened by rapid 
uncovering techniques Patients with long-standing character neuroses 
and psychoneuroses existing prior to stress, psychopathic personalities 
and compulsive-obsessional neuroses and characters are usually not bene- 
fited The method cannot lift the amnesias produced by alcoholism or 
cerebral concussion 

Favorable cases are young and plastic individuals who have de- 
veloped neurotic symptoms as a result of external stress and whose 
predisposition has been mild or minimal, and patients with repressed 
conflicts producing regressed dependency reactions, depressions, guilt, 
hostile aggressive reactions and psychosomatic syndromes of recent 
origin 

For some individuals who are frightened of the treatment, of receiv- 
ing an injection, or the “needle,” or of the deleterious effects of a drug, 
further reassurances may be necessary Hotvei^er, once ex'planations are 
attempted in order to reassure an apprehensive individual, further ques- 
tions are stimulated which require further explanations, so that one must 
be prepared either to say very little about the treatment or else to give 
a lengthy dissertation on the subject 

In general, it is wisest not to initiate the treatment until some degree 
of confidence has been established in the therapeutic relationship and 
some transference attitudes have developed, although this is not always 
possible or necessary Hence, the treatment should never be given until 
one or more psychotherapeutic interviews have been given and the 
therapist is familiar with his patient’s background, his stress and reac- 
tions If the treatments have been in progress in a hospital or some other 
institution, the easily obsen^ed clinical benefits and the lack of harmful 
or unpleasant reactions will have produced a general acceptance of the 
procedure, and individual resistance to it will be minimal 

Sodium amytal or sodium pentothal may be used as desired The 
latter has the advantage of being quicker acting and shorter lasting, 
thus enabling the patient to be entirely conscious at termination of the 
mterview and able to return to his ward alone 

The nurse’s tray should contain, in addition to the drug, ampoules 
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of metxazol and nikethamide (coramine) and an amt ay in case of chok- 
mg, coughing or cyanosis indicative of edema of the glottis Fortunately, 
this hardly ever occurs in the dosage necessary Apnea, vhich may 
occur transiently for a few moments, is almost net er sufficiently pro- 
longed to require therapy 

Sodium pentothal is issued in ampoules of o 5 gram and i o gram 
and may be administered in either 325 per cent or a 5 per cent solunon 
The dosage required for a satisfactory narcosis is usually bettteen o 25 
gram and o 5 gram, though in some ver\’- marked anxiety states in 
large mdividuals, more than r o gram may be necessary’' The individual 
reclines upon a bed in a semi-darkened room and is told that he is going 
to receive an injection which ttill make him sleepy 

The drug is injected mto the antecubital vein at a slott rate (o i 
gram per minute) , while the patient is asked to count backv ards from 
the number 100 Shortly after the counting becomes confused and 
before actual sleep is produced, the injecaon is disconnnued, although 
the needle may be allowed to remain in the vein until it is ascertained 
that the proper depth of narcosis has been achieved This may be deceiv- 
ing Some individuals suddenly fall asleep in the midst of their counting, 
only to become wide awake and alert on slight stimulation In such 
cases, more of the drug must be injected If the individual is mute or 
stuporous and therefore cannot count, a corresponding depth of narcosis 
must be estimated from the tonus of the eyelids and pupillar)'- reflexes 
In rare instances, the injecnon is difficult because of a violent tremor of 
the arm In almost every case, there is some mcrease m the symptoms of 
anxiety as the injection is initiated As it proceeds, hov ever, the tremors 
subside and the individual becomes quiet Speech may be somenhat 
thick and there may be spasmodic coughing bur serious pulmonar}' 
difficulties with the doses and techmque described are rare A’omiung 
during or after the mjection is rarely seen 

By the time a satisfactory level of narcosis is reached, a few indi- 
viduals will begin to talk spontaneously In the greater number of cases, 
verbal stimulation is necessar}* The amount of stimulation w hich must 
be given in order to start the individual talking and to bnng him into 
contact wuth his painful expenences varies tremendously Some react 
wuth the first few wmrds, selecting a crucial stimulus and launch into an 
account of the expenence Others resist for \anous penods of time 
When such resistance is maintained, the stimulanon can be made more 
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dramaric and realistic 

The individual reactions during the progress of the treatment are 
extremely varied In some men the situation is relived vath such intensity 
that the activity requures a motor rather than a purely lerbal outlet 
Others In^e through the scene verbally and emotionally nithout much 
motor activity The tendency to live through the various combat epi- 
sodes in the present tense leaves large gaps in tvhat the therapist can 
grasp of the action, like listening to one end of a telephone conversation 
The patient, therefore, is constantly urged to recount the episodes in the 
past tense, giving a clear picture of vhat took place The minuteness 
and M^ealth of detail which floods the memory, even for e\ ents vdiich 
took place many months and even years past, is ahi’^ays impressive 

The events udiich are depicted with the realistic impact of an expert 
dramatic production are probably always true counterparts of what 
actually took place, rather than fantasies such as are produced m dreams 
or hypnotic states The emotional reactions, however, do not represent 
necessarily the actual behavior during the original episode, but rather 
what the patient repressed and controlled in order to carry on 

Some men retuni over and over again to one short traumatic scene, 
living It tlirough repeatedly In such cases, more than one pento- 
thal treatment may be required, each one bringing out new pieces of 
repressed material as if the ego’s tolerance for the painful memories 
increased in the intervals between each treatment 

During the time that the patient is in a close emotional contact with 
the traumatic situation, the therapist may play an acni'-e or passive role 
in the performance to the degree required by the process of the abreac- 
tion No attempt should be made to produce an hypnotic situauon, nor 
to direct the material into any definite channels unless there is a clear 
indication that resistance has developed to the communication of some 
thought, event, or feeling which \vas on the point of emerging In this 
case, the therapist may encourage or exhort the patient to communicate 
the painful material In most instances, if the resistance is still poiverful 
under the influence of the drug, no amount of work on the part of the 
therapist will be of much avail, although another pentothal treatment 
at a later time may accomplish the desired result 

The therapist usually remains as a vague background figure, from 
which vantage point he can step into other roles as it becomes necessar}'^ 
Many men, especially those with free anxiety, a stable ego organization 
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and a firm contact tvith reality, are aware of the psychiatrist’s presence 
throughout the treatment They talk to him directly, telling their story 
in the past tense and relying on him only for moderate support and 
sympathy during moments of strong emotion Others, m MTom there 
has been more dissociation of feeling and who “live through” them 
experiences under pentothal MUth great intensity, need more acti\ e 
support 

The therapist may be called upon to plav a i anet\^ of roles If the pa- 
tient becomes convulsed and blocked with the \ lolence of fear, he must 
step in as a protective and supporting figure, comforting and reassunng 
him When intense grief and anger or guilt are exhibited, a forgi\ ing and 
supporting attitude is required At the same time, some steps may be 
taken here to point out the irrationality of the guilt, although this is 
usually best left to a later point in the session when the individual is no 
longer under such strong emotional stimulation 

Some men who talk constantly throughout the session to their 
fnends become blocked at certain points either because of the intensity 
of the emotion or because they seem to get no response from their 
friends The therapist may then play the part of the fnend, stepping into 
the scene in an active role 

The manner m which the therapist handles the abreaction is an mdex 
of his psychodynamic knowledge He must avoid the liberation of 
quantities of anxiety vTich will overpott er the ego, yet permit sufficient 
ventilation He should permit free associations, not interruptmg vith 
questions based on his preconceived notion of the repressed material 
He must interpret the productions of the patient and not expect them 
to be entirely and directly revealing 

As the effects of the drug tvear off and the depth of narcosis 
decreases, the patient enters that twilight area in vhich he is sdll 
strongly in contact with painful situations and the feelings aroused by 
them, and yet is increasingly in contact m ith his immediate em ironment, 
the therapist and the present reality It is at this point that the therapist 
begins to pJ^y an increasingly acm e role His immediate concern is to 
make sure that the material v Inch has just been abreacted is actually 
synthesized into consciousness Because of the short-actmg effect of 
sodium pentothal and the absence of the prolonged period of sleep seen 
V ith other drugs, the circumstances are mechamcally fat orable Soil m 
some instances v here the resistances are too strong a st nthesis cannot 
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be established In such circumstances, the individual usually snaps out 
of the narcosis into an alert or partially confused state, but completely 
amnesic for what he has just been saying A reviev" of the material may 
brmg It back into memory, in whole or in part On the other hand, 
efforts to effect a recall maj^ fail and the individual remain completely 
blank for the entire experience Pentotlial productions should not be 
read or played back to the patients The process of remembering is an 
important work of the ego The patient should be seen again the next 
day or as soon thereafter as possible 

In the majority of instances the transition is smooth and the material 
IS spontaneously synthesized into consciousness Then, because the dy- 
namic forces at work are at the moment so labile and freshly stirred up, 
the therapist has an ideal opportunity to effect a modification by 
active interference Superego attitudes can be easily influenced at this 
time in the direction of effecting new identifications 

In those vith conversion symptoms or protective phobic reactions 
in whom the ego has for the first time faced the full intensity of the 
actual anxiety, the symptoms spontaneously disappear since they have 
lost their functional purpose However, the ego is in need of encourage- 
ment and support for its new frankness Although in losing the pro- 
tection of the symptom the ego must suffer the pain of free anxiety, 
actually in many instances considerable gratitude and relief is expressed 
as the individual finds that he can do this without suffering too much 
or losing too much prestige 

During the abreaction, the pharmacological effect of the drug plus 
the presence of the therapist has enabled the ego to face the painful 
situation and express its anxiety The very act of abreaction reduces 
the pressure upon the ego so tliat it can continue frankly to face the 
painful situation after the effects of the drug have Mmrn off With 
the pressure relieved, and aided by the therapist, the ego finds that 
it is stronger than it had anacipated For the vicious circle which had 
perpetuated the neurotic compromise in which the ego u^as continually 
weak and mcompetent, a “benign” circle is substituted The ego can 
afford to look squarely at the smiation which it had been unable to 
master and therefore avoided, in part, at least, and to find a new 
strength It is encouraged to find new and more efficient techniques to 
master the situation or at any rate to control its anxiety 

Pentothal is never the entire treatment but must be followed by 
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individual psychotherapy and group psychotherapy or group therapy, 
depending on the available time and personnel The ventilated material 
must be synthesized by “working through ” 

The capacity of the ego to synthesize the material released from 
repression is not dependent on the patient’s ability to verbalize msight 
or to repeat the material m a conscious state Progress of the total 
therapy should therefore be judged on the patient’s symptoms, atntudes, 
feelings and behavaor and not on his inteUectualization 

Summary 

Sedation as a technique in psychotherapy is not a simple matter of 
prescribing a standard dosage of an advertised drug It requires an 
adequate understanding of the pharmacolog}’- of the sedative, of neuro- 
physiology and of psychodynamics Sedation is adjunctive therapy and 
has an important place in its proper role in the total program of treat- 
ment It may help the organism increase its control over anxiet^^ it 
may reduce the quantity of the force of anxiety and it may facilitate 
uncovermg processes and subsequent mastery and learning Sedation 
should always be employed in a scientific manner for a specific thera- 
peutic purpose and never as a means of quieting the patient and thus 
making him less disturbing to his doctor 
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INFECTIOUS HEPATITIS" 
John R Paul 

Profe«:*^or of Pre\enti\e Metlicine \ale Xjni\er«itj School of Medicine 



-^XFECTious HEPATITIS has a special interest for us today 
because it may well come to be designated as one of the 
diseases of A'\^orld AVar II, in someu hat the same manner 
as pandemic influenza became one of the diseases of 
sS World ^Var I Both influenza and epidemic jaundice 
have been knov^n for centuries, but it vould be an understatement 
to say that they v^ere the source of much nen) and unexpected trouble 
m AVorld AVars I, and II, respectively The storj’' is also worth re- 
viewing because it now seems so strange that a disease so common 
in many parts of the v'orld and so important, should have remained 
so poorly defined and so poorly understood for so long— paracularly 
in tins countT}?- The picture is soli not perfectly clear, but die fact 
emerges now diat infectious hepaoos has been masquerading under 
a variety of names of vdiich at least four can be listed as — i ) catarrhal 
jaundice, 2) acute yellow atrophy of die liver, 3) ^'^Tll’s disease, and 
4) serum jaundice 

Before attempting to say how much or hov^ htde of these four 
conditions are actually included under the term infectious hepantis it 
may be v ise to give a brief clmical picture of tins disease so diat it may 
be clearei what we are discussing Primarily the term mfectiotis hepatitis 
refers here to the same disease which the British call nrfective hepatitis, 
and others call epidemic •jaimdice As the name indicates it is an infec- 
tious disease It appears either sporadically or in large or small epidemics 
Family outbreaks are traditional with the disease appearing first m one 
member and then about a month later, in other members Early symp- 
toms point to a disturbance in the upper gastrointestinal tract, evi- 


* For much of the mitenal u^^ed in tins lecture 1 nm indebted to Alijor \\ P Ha^en«: Jr, MC> 
Director of the Hepatitis; Labo^‘^tor^ of the TCcurotrof^ic J ttus Disease Coviyni^sion V S 
Epydcm oloQical Board Pre\entuc Medicine Ser\ice, Office ot The Surgeon General and to other 
members of the Hipatitis Study Gioup al'JO of the nbo%e Bo'ird Information ha'' al*:o been ob 

tamed from tlie reixjrts compiled bj Col AI H Barker M C and his colleacmes m the Aorth 

African and Alediterraneoii Theatre:> of Operal»ons of the XJ S Armj in 1^42 1945 
Ihe A Walter Suiter Lecture gi\en >^o\eniber 16 1945 in the Fnda\ Afternoon 

of The \eu Aork Academ> of Medicine, under the *iU®;pices of the Committee on Public Healtii 

Relations 
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Fig 1 Scliematic diagram illustrating the clmical course 
of an average case of infectious hepatitis in an adult 


dences of liver damage occur later Clinically the picture is similar to 
that of catarrhal jaundice with a rather sharp division into tu o phases, 
pe-icteiic and icteiic, see Fig i These two phases have characterisuc 
symptoms and signs The pie-icteiic stage, which may last from fi\e to 
ten days, is usually marked by anorexia, nausea, fever, and abdominal 
distress The white blood count often show s a leukopenia to be follow ed 
by an increase in abnormal lymphocytes, and in this and other respects 
infectious hepatitis has certain features in common wuth infectious mono- 
nucleosis The liver is seldom large in this stage but there may be splenic 
and cenucal lymph gland enlargement The ictei ic stage, w^hich follow s, 
may last from two to ten w^eks Jaundice is usual, but in spite of the 
name, clinical jaundice is not an essential part of the picture, milder 
cases do not show^ it Usual symptoms in the icteiic stage consist of 
abdominal discomfort, in the form of epigastric or nght upper quadrant 
pain, continued nausea, enlargement and tenderness of the liter and 
light or even clay colored stools Before improvement starts there is apt 
to be a good deal of w^eight loss The w hite blood count is normal in 
this staare 

The prognosis is good, for the disease is seldom fatal— about : per 
1000 in adults In many of those cases which are fatal, extenswe and 
diffuse destruction of the liter is found— the picture of acute yellow 
atrophy of the liver Fig a 

But It IS not my purpose to git e a text-book picture of this disease 
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Fig 2 Photomicrograph (low power) of the ]i\er from a fatal case of infectious 
hepatitis in which death occurred on the 9th dav of disease Great destruction of 
parenchjTiial cells is eiident Grossh the picture was tint of acute lellow atrophy 
(Erom the Iveurotropic Virus Disense Commission, Armj Epidemiological Board) 


in this lecture Instead I propose to review its histor)'^ up to the onset 
of World "War II, and then to pick it up again after this point, for it 
would seem that that almost as much history has been witten about 
infectious hepatitis smce 1940, as was done in the entire preceding 
era Certainly the u^ar has been responsible for much of the recent im- 
petus given to the investigaaon of this disease 

In my htstoncal review I will pick up the threads from vanous 
sources and will draw heavily on the work of Cockayne, a Bnnsh 
physician who pubhshed a review in ipiz,” under the provocauve title, 
“Catarrhal Jaundice, Epidemic Jaundice and its Relation to Acute Yel- 
low Atrophy of the Liver ” That the three condmons mentioned in his 
title may under certain circumstances represent one and the same disease 
IS also the central theme of this talk 


For further nnd more detailed descriptions of infectious hepatitis the reader is referred to articles 
b} Hat ens ' or bj Barker ct al - 
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Of this triad, catarrhal jaundice has die oldest histor)^ It appears to 
have been well known to Greek and Roman writers It attained the 
dignity of a clinical entity early, and is still regarded by some as a 
“respectable” disease Its main attributes were that it was sporadic m 
distribution, and probably non-contagious Its climcal course lasted from 
3 to 6 weeks, and it was non-fatal If these laws m ere broken the ten- 
dency was to change the name, i e ,i£ multiple cases occurred, catarrhal 
jaundice became epidemic jaundice, if the clinical course was a short 
one. It might be called bilious influenza, or if long, bilious typhoid, or 
if fatal, It became toxic hepatitis or acute yellow atrophy of the li\ er 
The pathology'- of catarrhal jaundice has been based correctly enough 
on the concept of duodenitis as the primary lesion But there also was 
a conviction that, as the name rather suggests, the jaundice was ob- 
structive and due to a “plug of mucus” to be found in the common 
duct at the ampulla of Vater First hand accounts of this plug are few 
because patients seldom die with the diagnosis of catarrhal jaundice and 
the pathologist was fortunate indeed to have the privilege of examining 
at necropsy a fatal case of this disease 

The master pathologist, Virchow, had seen such a case in 1865, vath 
a mucous plug in the terminal portion of the common bile duct A few 
others have reported similar obsen^ations and this has convinced some 
in the belief “that cases of true catarrhal jaundice may occur either as 
a result of a primary ascending cholangitis or following inflammatoty 
changes in structures such as the pancreas and lymph nodes in close 
relation to the bile ducts 

An opposite view of catarrhal jaundice has long been held by many 
supporters who believed the jaundice to be due to a hepatitis follow ing 
systemic infection rather than to the plugging of the bile ducts Ac- 
cording to Rich,® in the records of the 11,500 autopsies performed at 
the Johns Hopkins Hospital during 40 years, there is not a smgle case 
m which the diagnosis of catarrhal jaundice could be regarded as ac- 
curate He says, “w'hatever may be the exact pathogenesis of this con- 
dition (w'hich, indeed, probably represents a melange of n pes of benign 
icterus of different etiologies), the clinical laboratory’ findings are un- 
mistakably’’ those of regurgitation jaundice”— as opposed to retention 
jaundice So actually the general classification of catarrhal jaundice 
becomes essentially’' a clinical concept of unknow n ctiolog\ and some- 

* For a di'jcussion of literature dealing with liistoncal aspects of c tarrlnl jaundice and infectious 
hepatitis the reader is also referred to the article b> Findlaj MacCallum and Murgatro\n 


what unsatisfactory patholog)^ as far as the liver is concerned 

Another disease in Cockayne’s triad v as acute yellow atiophy of the 
hvei This has a long history too, supposedly going back to Ballonms, 
that early French physician udio is also credited with the first descrip- 
tion of rheumatic fever The cumbersome term, acute yellov^ atrophy, 
to which the adjective idiopathic should also be added, fails to indicate 
much as to the nature of the disease or its etiology and there the situa- 
tion has remained for many years Admittedly an anatomical term, it is 
loosely given to those cases in wdiich some unknowm agent suddenly 
produces widespread destruction of liver cells It is again a mixture of 
types of liver injury due to a variety of causes including “catarrhal 
jaundice,” infectious hepatitis and chemical poisoning as w ell 

But w^e come to a moie definite group of diseases when wt begin to 
examine infectious hepatitis^ or epidemic pinidice or icterus epideiuiciis 
The earliest records of this group may also go back to Hippocrates but 
undoubted reference w as made much later and comes from Europe m 
the mid 1 8rh century ® From that time f orw ard many outbreaks are 
recorded The disease has a paraculaily long military history® for it 
w as an old and ugly camp follow'^er It w as common m Amenca among 
the Federal troops in the Civil War It has been common m many sub- 
sequent w^ars, notably ^^^orld War I 

By the late 19th century it became apparent that there were at least 
twm varieties of epidemic jaundice— the mild and the severe The severe 
form W'^as differentiated by Weil in Germany in 1886," xvho descnbed 
the disease wTich goes under his name It can be leadily differentiated 
from infectious hepatitis, as a serious infection with a high mortality 
The rat has been incriminated as an important vector m its spread Tlie 
discovery of its spirochaetal etiology by Japanese wmrkers,® in 1914 
seemed to fascinate students of epidemic jaundice at that time It may 
have so transfixed Dr Noguchi that he announced shortly his belief 
that yellow'’ fei'er w as due to a leptospira In any event the influence 
of this discovery w'as such that the term infectious hepatitis became for 
the time being synonymous wuth Weil’s disease, and for a period of 
about 25 years most of the important American text-books (during the 
iqzo’s and ’30’s) eliminated from their lists the term infectious hepatitis 
as the name of a disease pei se, embracing it instead under the title of 
Weil’s disease Perhaps this confusion may be attributed in part to the 
fact that there are erroneous reports during this period of finding the 
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spirochete (Leptospira ictei ohaeimnhagtae) m the blood m chnical 
cases Today v.e realize that many laboratory workers have been led 
astray by the finding of artifacts m the blood, which bear an uncanny 
resemblance to a living spirochete A differenaation betv een "V^Tirs 
disease and infectious hepatitis is important because of the discrepancy 
in prevalence between these tv'o types of liver diseases To date in the 
State of Connecticut, for instance, Weil’s disease is a great rarit}-,^® 
whereas hundreds of cases of mfecaous hepantis may be seen in a single 
winter Differentiating features are that there is a leukocytosis in W'eil’s 
disease while m infectious hepatitis the blood count tends to remain 
unchanged, except in the early penod when there is a leukopenia Fur- 
thermore the diagnosis in W'eil’s disease may be established in the early 
stage by gumea pig inoculation, and in convalescence by appropriate 
serological tests 

Still another development which tended, perhaps, to confuse the 
picture of infectious hepatitis during World ar I and for a short time 
thereafter was, that as early as 1 864 it had been described as the bilious 
form of typhoid fever (typhus biliosus ) ,—znd again as the bilious form 
of influenza, suggesting a state of ■jaundice rather than a clinical entir\’’ 
The linkage to typhoid or paratyphoid fever and dysentety came from 
the fact that epidemic jaundice often occurred under conditions in m hich 
enteric infections were prevalent This notion w as strengthened during 
the AVorld War I campaign in the Dardanelles in 1916, vhen French 
medical officers obsen'^ed a military epidemic of tj'phoid fe\ er turn mto 
an epidemic of jaundice, in fact become, the “bilious form of typhoid 
Bactena of the paratyphoid group \\ ere detected in the blood of these 
jaundiced patients in this epidemic as were also their specific antibodies 
It Ai'as suggested at that time that such atypical strains of the paran phoid 
group or salmonella (usually Sal schottnnielleri) had acquired uclu 
characteristics, taking on an “icterogenic capacity ” These findings v ere 
eventually discounted but they should not be forgotten They ha\ e in 
fact, been justified in the new light of an important disco\ ery in v hich 
salmonellae were recently isolated from the blood stream in w o human 
experimental cases of hepatitis induced by the \ irus The men v ho 
\ olunteered for this experiment lived in an institution v here salmonello- 
sis V as frequent The bacteremia m these cases has been regarded there- 
fore as an example of secondary infection As such the ctiologic aspect 
of these salmonellae may perhaps be \ lev ed in the same light as v e 
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EPIDEMIC OF HEPATITIS AT ASYLUM 



Fig 3 An institutional outbreak of infectious hepatitis in vliich both patients iMth 
clinical jaundice and questionable hepatitis (without clinical laundite) line been 
dial ted Each squiie lepiesents one case (From Harens and PauP<>) 


might View influenza bacilli in a case of influenza A or B 

A linkage with influenza is also understandable today There aie 
many cases of infectious hepatitis in which jaundice never becomes 
apparent They may even be so common in some epidemics that the 
ratio of icteric to non-icteric cases may reach i i or even more See 
Fig 3 The symptoms of these non-icteric cases aie not very definite 
but include fever, malaise, and vomiting Such cases might have been 
easily confused with influenza, particularly if the loose term of “in- 
testinal grippe” IS employed When they are frequent in any particular 
outbreak it is not haid to see how the concept of the bilious foim of 
influenza could become popular 

This then was the rather confused state in which infectious hepatitis 
v^as viewed duiing the 1920’s BlumeT'* was among the first in this 
country in that period to uphold the identity'’ of infectious hepatitis and 
to point out that it was common He believed catarrhal jaundice to be 
the sporadic form of infectious hepatitis Only recently have these viev s 
been widely accepted, and substantiated by a growing number of re- 
ports from England,^'' Europe^® and this country, notably by Molner 
and Meyer in Detroit The latter described large epidemics of jaundice, 
obviously iiot due to the spirochete of Weil’s disease Proof of this lay 
in the fact that seiological tests for Weil’s disease had by that time come 
into being, and negative serological reports had been found in a great 
majority of their cases of infectious hepatitis, some of which prior to 
the use of this diagnostic test, might have been classified as Weil’s disease 

This brings us to World W ar II— a landmark in the history of infec- 
tious hepatitis Our first contact in this second chapter began shortly 
after the United States had entered the war, M'hen the U S Army was 
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suddenly confronted, early in 1942, with a large outbreak of jaundice of 
unknown type This new variety of jaundice did not remain unidenti- 
fied for long, however, but was soon recognized as honiologoiis senivi 
jaundice described by Findlay and MacCallum^® in 1937, others"® 
later but still relatively unfamiliar in 1942 Serum jaundice is an artificial 
disease readily spread as the result of transfer of the causative virus from 
one individual to another when infective blood happens to be dra^n for 
use m transfusions, or as immune sera, or as in this instance, as a sta- 
bilizing agent for the presen’^ation of yellow fever vaccine This virus 
IS similar but not identical to that of infectious hepatitis and the same 
might be said of the clinical picture The two diseases appear to be 
cousins It IS also likely that some examples of “serum jaundice” actually 
represent the artificial transmission of infectious hepaans, although one 
cannot say that all serum jaundice belongs in this category The agents 
of both diseases besides being filterable are both resistant to heat at 
56 °C, both fail to infect any known laboratory animals and yet both 
give rise to jaundice in humans when inoculated parenterally But in 
infectious pundice there is usually a relamely short (25 days) incuba- 
tion period, and in serum pundice it is longer— 60 to 150 days or more 
An attack of serum jaundice does not produce immunity against infec- 
tious hepatitis Moreover, there is another difference between the ru o, 
experimentally at least, m that an attempt to recover ^ irus mid-way 
through the short incubation period of a subject experimentally in- 
fected xvith infectious hepatitis was unsuccessful— whereas during the 
much longer incubation period of serum jaundice, virus is apparently 
circulating in the blood for weeks In one instance it was found 60 da^ s 
prior to the onset of jaundice This means that in apparentlv healthy 
individuals there are long periods in x\ hich the blood is mfectu e These 
prc-illness carriers are of some danger to the community if they happen 
to be donors of blood or if they happen to be attending a clinic u here 
immunization procedures are being casually used The patient u ith ac- 
tive infectious hepatitis is not so dangerous, because of the fact that he is 
apt to be sick during his mfectu e period and his s}"mptoms alone u ould 
be enough to u am any physician not to use his blood for the \ arious 
purposes for which blood is used today The importance of this rests on 
the fact that numerous examples of serum jaundice ha\ e resulted from 
transfusions, from the prophylactic injection of scrum for measles for 
mumps, and other virus diseases, and apparenth from the use of im- 
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properly stenlized syringes -- Serum jaundice therefore may be a ^ ariant 
form of infectious liepaatis about which \\ e have learned by the hard 
way But unfortunate as this expenence may have been, it helped pave 
the M^ay to the concept of using man as an experimental animal in a 
disease in which no laboratory animal was available The use of human 
volunteers has in fact greatly increased knowledge of both serum jaun- 
dice and infectious hepatitis during recent years 

This bnngs us back to infectious hepatitis, to 1940, and the recent 
war And it brings us back to the real problem vnth infectious hepatitis 
ui this war, M'-hich v^as its unexpected prevalence m certain inihtary 
zones The disease v^as and is common enough in Europe and elsevEere, 
but It was m the Mediterranean area that its fuU import as a military 
disease was first encountered Here m 1941, and the three subsequent 
winters there were many thousands of cases m Bntish-®and Amencan-'* 
troops There is no good reason to beheve that this disease was different 
from that seen elsewhere but it seemed to flourish better in the Middle 
East and the Mediterranean littoral, as it had in 1916 The disease was 
thought at that time (1940-43) to be spread by droplet infection al- 
though this view was not umversally accepted Actually this question of 
the mode of spread was of fundamental militar)^ importance, needing 
settlement at the earliest opportumty, for knowledge of the mode of 
spread of infectious hepatitis is the basis on which the whole program 
of prevention sometimes hmges 

It was in this part of the world, namely Eg^^'pt,^ North Africa,-^ 
Sicily and Italy^ where the disease was particularly prevalent among 
American troops And it was also there that some of the investigame 
work on mfectious hepatitis vas started For these investigations pre- 
liminary information derived from Bntish militar)’- expenence in the 
Middle East was invaluable to us The work of van Rooyen and Gor- 
don,-® and Cameron-' was particularly helpful It is a tribute also to 
the Medical Department of the American Army in general and the 
Preventive Medicme Sennce in the Surgeon General’s Ofiice in particu- 
lar, that they had the foresight to assign small teams of research v orkers 
to surv^ey this problem in the field It is fortunate also that the Medical 
Department in the North African and Mediterranean Theatres of opera- 
tions in 1943-45 able to assign a number of ver)'" capable medical 
officers to this problem in Italy, and some of their reports^’ are nov 
available to us And finally it is appropriate to mention the part played 
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by many volunteers who offered themseh es as subjects for these studies 

As a result of these Army investigations, the following facts some 
of them new, and others old but better clarified, \\ ere established The 
disease has been repeatedly reproduced in humans by the injection or 
the feeding of the etiologic agent— now considered a \irus This mtus 
has not been “isolated” in the sense that it has been seen or cultured or 
transmitted to laboratory animals, for repeated attempts m rodents and 
all sorts of monkeys and even chimpanzees-^ hat e been negatn e But 
many of its properties have been established by using man as the ex- 
perimental animal It can be passed, for instance, senally m man It is 
filterable and it is quite resistant, withstanding heat at 56° c for one half 
hour,-® as well as chlonnation viz one part chlorine residual per million 
— Neefe, et al It has been presumably found in drinking \t ater 

Among original claims of success at human transmission are those 
of Voegt in Germany, published in 1942 Details are incomplete but 
Voegt described having infected a fev \olunteers by feeding them 
duodenal fluid, urme and blood British studies were carried out in 
Palestme by Cameron®" a year later w'hen serum and wTole blood from 
cases of hepatitis W'^ere injected intramuscularly into sl\ British soldiers 
A number of cases of jaundice were produced after an irregular incu- 
bation period 

A year later experiments w^ere reported in England in a short note 
by MacCallum and Bradley®® wTo found the \ irus in feces and found 
that the disease could be induced in arthntics w ho \ olunteered for these 
experiments by feeding this material These results w ere independently 
duplicated and enhanced by Havens and his associates, in the Army 
Laboratories of the Neurotropic Virus Commission established first in 
Cairo, Egypt, and later in this country at the \ale L"ni\ersit\ School 
of Medicine,®'* and again later by Neefe, Stokes and Reinhold " of the 
Commission on Measles and Mumps at the L'nnersin" of Penns\Kania 
Medical School The strain used by Ha\cns was collected from a soldier 
taken ill while in action m Italy and wuth this strain of infectious hepi- 
titis \irus It was found that this disease could be readih produced cx- 
pcrimentalK in man by the oral route, that is, b\ feeding the infectn e 
feces or spraying such material into the nasophan ngeal pis'^igcs Simi- 
larly infectious hepatitis could be produced by feeding infectn c serum 
as w ell as by its parenteral administration In both instances the incuba- 
tion period ranged from twcntv to thirtv divs and infection was 
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induced in from 6o to 66 per cent of those tested It was also shown in 
subsequent expenments that it w as m the acute active stage of the dis- 
ease when the lurus could be detected in the blood and feces, and not 
m the mcubation period or the convalescent period To date experi- 
ments in this country vdiich have attempted to demonstrate the virus 
in the nasopharyngeal xvashings and the urine have been negative^*’ 

The evidence from experimental obsen^ations is strong that the 
intestinal-oral circuit is therefore one of the natural routes of spread of 
this disease and this, coupled n ith the field observations that this disease 
flourishes ndiere camp sanitation is bad,^’ and that v^ater borne infec- 
tions have been described,'^^- is presumptive evidence that tins infection 
should be regarded as a member of the entenc group until proven 
otherwise 

And finally and perhaps the most useful of discoveries m connection 
with the disease which has also been made by members of an Army 
Commission, was the discover}^ by Stokes and Neefe®“ that this disease 
could be prevented as in measles, by the mjection, during the incubation 
period, of gamma globulin In view of the long incubation period, pre- 
sumably covering tv'enty-five days, infectious hepatitis is a disease which 
lends itself rather veil to this type of passive immunization'*® This 
allows for a period of about seventeen days after exposure durmg which 
the inoculation can be effective If given Avithin six days of the onset 
there is less chance of preventing an attack of the disease than if given 
immediately earlier This discovery is in keeping noth the idea that 
immune bodies develop m the disease as an expression of an immunity 
xvhich IS probably lasting 

In summary therefore, ve find that as a result of work largely 
carried out during the past fen years the disease, infections hepatitis 
stands on much firmer ground than it did before The accumulation of 
new mfomiauon has led to the identification of the causative agent as a 
filterable agent, to the clarification of its clinical picture, to its assign- 
ment as a member of the group of enteric infections, and to its preven- 
tion by passn'^e immunization From a nosological point of viev it would 
now seem as if the term catarrhal jaundice could be eliminated from 
clinical literature, unless it can be slionm to serve a more useful purpose 
than is apparent to us now Furthermore, there is now less reason than 
ever to confuse infectious hepatitis Muth Weil’s disease As to serum 
jaundice and infectious hepatitis, these nvo seem to have much in com- 
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mon and it is well to keep this relationship in mind, if only for the 
reason that both may be arnficially and madvertently produced by 
transferring blood or serum from an infected to a w ell mdi\ idual and 
this may even result from the use of improperly sterilized sv^nnges 
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NUTRITIONAL DEFICIENCY DISEASES* 

A Chmcal Study of Ociilai Diseases at an Advanced Base 
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^CULAR manifestations may be the first signs in systemic 
a disease, or they may appear associated \\ ith other symp- 


s u s toms In either instance the eye lesions often wtII suggest 
K K decide the diagnosis Occasionally a widespread dis- 

c/EsaSHsasHESSa order, such as artenosclerosis, is recognized e\clusi\ely 
by the eye signs These facts apply equally well to generalized patho- 
logic conditions, viz , infections, metabolic disturbances and \ itamin 
deficiencies 


Having already made experimental obsen'ations on changes in the 
eye secondary to vitamin deficiencies, I became mterested in determin- 
ing whether similar ocular lesions were present in a group of sen ice 
men suffering from malnutntion Among the Manne and Natal per- 
sonnel with vanous eye complamts who during the past year had been 
exammed in the ophthalmic department of an advanced base hospital 
in the Southwest Pacific, many had subsisted on a restncted diet hile 
no individual records are available, still the basic findmgs are sufficiently 
definite to permit certam conclusions 

The majority of these men had been m the actual front lines for 
periods of more than six months, they v ere recent evacucs from Guadal- 
canal, Nev'^ Georgia, Bougaimille and other islands of the Solomon 
chain Canned food had been used almost exclusively, and deficiency 
in several essential elements, among them Mtamins and minerals, vas 
una\ oidable This study is concerned with the eye conditions of men 
w ho had been on a limited fare for six to eighteen months 

^Vhene\ er any of these patients complained that his sight had been 
impaired, his visual acuity was tested and then compared vith the 


• Presented before the Section on OpIlthaImolof:^ Th« \ \cndcn\ o: Mcdtc/’c I c -ua-v 

10 19 -?'^ under tl e title of * Some Chnictl Ob cr%*ii2on^ ard Oculir a to >u ••j 
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corresponding data m his health record at the time of enlistment For 
enrollment of these pre-Pearl Harbor men a mimmum reading of 1 5/20 
in each eye had been required It was noM' found that the eyesight m a 
few of this group had been reduced to a marked degree 

The acuit)^ of some eyes ivas 6/20 or even 5/20 with the fellow eye 
readmg 8/20 to 12/20 It is conceivable that isolated panents might have 
memorized the chart for the imaal visual test remstered m them records 
but the fact that all of these patients had noticed a real impairment in 
vision, and the fact that a large number of them shov ed the same sjmip- 
tom after all had been in similar circumstances, justify the findings 

In this senes of service men poor sight v as the major eye complaint 
^^hth the use of 6 drops of a 4 per cent solution of homatropine, one 
drop instilled in each eye at 10 minute intervals, and by refractmg the 
eyes after the lapse of 20 minutes following the last drop, it vas dis- 
covered that these men v^ere myopic, both by retinoscopy and accept- 
ance To give them 20/20 vision, or better, a minus 25 to a minus i 25 
diopter lens v'as accepted No abnormahn* of the cri'stalhne lenses 
could be detected 

The apparent onset of this vjyopia, or the aggravanon of a 
trivial degree of near-sightedness, in these nutndonally deficient men 
is additional evidence in support of earlier animal and human im estiga- 
tions made by the author ^ Over 50 per cent of the paaents ^nth pro- 
gressive myopia in these studies revealed either a reduction in the myopia 
or a stationar}'' condition after the admimstration of vitamm D and 
calcium Approximately 33 per cent had less myopia In some mdividuals 
an actual shnnkage of the myopic eyeball had taken place 

It should be remembered that a moderate percentage of myopic 
persons vnll suffer from mght-blmdness along vith short-sightedness 
The indicated therapy for myopia,- hovever, may also improve the 
poor night-sight 

Another symptom for v hich a number of Naiy men sought relief 
was “inflamed eyes ” There were those v ho had attacks of redness of 
the eyes, accompanied by the annoymg symptoms of itching and/or 
photophobia Frequently they complained that local therapy v as of no 
avail Such remedies someomes aggravated the condition Examinanon 
disclosed the varied signs of ’lenml cataiih, but a definite diagnosis never 
V as made unless a pathognomomc string^^ discharge could be reco\ ered 
E\ ery case seen was of the mild type It v as unusual for any patient 
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to state that he had suffered from similar complamts before being or- 
dered to his current duty It must be admitted, nonetheless, that this 
catarrh may have been present m some men prior to enlistment, m view 
of the fact that allergic conjunctivins is so prevalent m its atymptomatic 
form Still, in these patients it can be logically assumed that the vernal 
catarrh was not sufficiently advanced to produce symptoms until the 
nutritional disturbance was intensified after departure from the States 
The belief that allergic conjunctivitis has a nutritional basis is not new, 
for observations previously published® estabhshed this fact Almost ever>^ 
patient in this former study was benefited appreciably by the use of 
vitamin D and calcium in sufficient dosages 

Earlier investigators have shown that myopia, night-blindness and 
vernal catarrh are related entities This being so, it is not surprising that 
the same therapy is of value in all of these conditions 

Of the sennce men vTo had varied ocular complaints, se\ eral were 
found to have slightly hazy jimdt ociih In this group neither Mtreous 
or lens opacities, nor corneal or fundus disease could be demonstrated 
Further examination revealed the disc with a mildly blurred margm and 
often with a thin peripheral nm of pallor, though rarely v ith a diffuse 
pale pink color It ivas found that physiologic blind spots and central 
form and color vision in many of these men were normal, yet opnc 
nerves showing such signs could not be considered healthy The dividing 
line between the normal and the abnormal is alvays controversial In 
no wise did the fundi ocuh m these patients resemble those of normal 
persons as seen m the States, where adequate nutrition is not so difficult a 
problem The hazy fundus ocuh and pallor of the disc may be mani- 
festations of a latent deficiency state, since in earlier research we found 
comparable lesions had developed in animals on depleted diets These 
experimental ocular signs were then considered as part evidence of the 
deficiency 

A fair percentage of the senuce patients with pallor of the optic 
Jieive had enlarged blind spots In others with enlarged blind spots 
ophthalmoscopy revealed completely normal fundi These two latter 
groups almost invariably show^ed signs of malana or a focus of infection 
or both dunng this period of malnutrition Seldom w as excessu e smok- 
ing and/or drinking discovered to be a cause It w as unusual to find 
that this letro bid bai veinitis w^as a leading symptom of multiple sclerosis 
Except in the cases of multiple sclerosis, all of the other patients with 
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retrobulbar neuritis m ere cured by the specific treatment of the infecuon 
or infections brought out by thorough examination The criteria for 
cure M^ere the presence of normal blind spots, normal central form and 
color vision, and normal optic discs No one whose condition was 
diagnosed as retrobulbar neuritis was evacuated to the Umted States 
Complete recovery usually followed the elimination of foci of infection 
and/or other correctn^e measures, during which course of treatment 
nutritious food was sensed It M^as then impossible to judge the precise 
factor or factors concerned m the cure— whether restoration of the optic 
nen^e to normal was due to the disappearance of the infecuon or toxin, 
the improved nutrition, or a combinauon of them 

Nutritional lack, however, can play an important part in producing 
lesions of this type, for similar ocular findings v ere repeatedly induced 
in animals placed on madequate diets'* Moreover, retrobulbar neuritis 
and allergic conjunctivitis may be related lesions, not coincidental ones 
An underlying allergy may be responsible for both condiuons 

In only a few of these subjects under consideration -was a characteris- 
tic choi 101 etnntis discovered It \\ as an accidental finding, the inflamma- 
tion not giving rise to any subjecuve symptoms The condinon was seen 
in the course of a consultation for some other irrelevant complaint The 
chorioretinitis involved the macular region, though never precisely in- 
vadmg the fovea centralis Vision in all cases v^as presen'^ed The patho- 
logic area, approximately the diameter of the disc, usually consisted of 
a ring of small circular depigmented spots of a yellovTsh-pmk color, 
and in this group all of the spots had shovm acuvity of different degrees 
They v ere seen in men of all ages These patients included those who 
proved normal in every t>^pe of clinical invesUgauon— general medical, 
nose and throat, dental, gemto-urinary— and in blood and urine examina- 
tions Their only treatment was dietary In a few days they rapidly 
recovered on the diet sensed, mainly consisting of a variety of fresh 
foods milk, eggs, fruits, meats and vegetables, infrequently fortified with 
a supplement of multiple vitamins As the spots improved, the usual pro- 
cess was obsen'^ed to take place, a proliferauon of pigment at the peri- 
phery of each small pink circle With complete healing, a sharp line of de- 
marcation separated the healthy retina from the formerly inflamed zones 
Rarely, another type of chorioreunius was nottd—chonoi etnntis 
jnxtapapiUans In this affecuon also the unhealthy membranes improi ed 
in a fev" days after the institution of a changed diet of vastly superior ' 
food, without medicauon 
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COMMENT 

The findings verify obsen'^ations that have been made by others, 
namely, that ocular signs of systemic disease may occur before other 
manifestations become sufficiently evident to warrant a correct diagnosis 

In the patients considered in this report, there was a basic disturb- 
ance m metabolism of nutntional ongin Except for the chorioretinitis, 
each of the conditions discussed— myopia, night-blindness, vernal catarrh 
or allergic conjunctivitis, hazy fundus ocuh, pallor of the optic disc 
and retrobulbar neuritis— has been shotim to have an etiological dietar}’’ 
background, the extent of which in relation to other causative factors 
has not been thoroughly explored There is no doubt, hovever, that 
malnutrition figures prominently in causauon 

Those subjects exhibiting vernal catarrh, optic nerv^e disease and 
chorioretinitis responded well and quickly to the new diet when nutri- 
tional lack was a prime cause They showed improvement within a 
matter of days The progress of the myopic patients could not be fol- 
loived over a long enough period of time, for months of study would 
have been necessary in order to draw any conclusion Ample research, 
however, already has been done to establish the need for proper nutri- 
tion in myopia 

Common to all of the patients is the fact that apart from the eye 
signs they did not reveal any clinical evidence of malnutntion in other 
tissues The men all appeared healthy That is, the systemic deficiency 
was apparently latent The eye signs were the sole manifestations of the 
metabohc disorder 

Similar conditions prevailed dunng many of our investigations on 
animals made in the Department of Pharmacolog}'’ of the College of 
Physicians and Surgeons, Columbia University In one report man\ 
ocular lesions m ere described in groups of animals placed on diets in 
which definite nutrients were omitted— vitamins A, B and D— and in i 
further group on a low caloric intake It was noted that vith the ex- 
ception of retarded growth, the eye lesions were the first pathologic 
features to be observ^ed ” 

Naturally, in a study of this rrpe, no large enough groups from the 
same ship or compound could be observed Neither could the dietaries 
furnished on the xarious ships, in the fields and at different ba^es be 
checked, nor could the hospital menus be analvzed carefullv from a 
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quantitanve and qualitative point of view It mzy be taken for granted 
that the diets sen'^ed at our base hospital, situated in a fine food pro- 
ducing country, v^ere far superior to those received by the men at their 
battle stations Particular attention was paid to the milk intake A quart 
daily was advised to give the opamum of a gram of available calcium 
Frequently, the diets v^ere also fortified Muth supplements of vitamms 
A, B, C and D The importance of vitamin D especially v as stressed, 
for the lack of it may be a potent cause of eye disease Comparatively 
high doses of the wtamin D tvere prescribed for all patients with pro- 
gressing avial myopia, vernal catarrh and night-blindness 

CONCLUSION 

In a group of patients in the armed forces suffermg from fault)>- food 
intake, certam eye condmons have been demonstrated— axial myopia, 
vernal catarrh (also called allergic conjunctivitis), hazy fundus oculi, 
chorioretinitis and opuc nen^e disease These findings further substanti- 
ate earlier animal and human research 

"When there are no other clinical signs or sjtmptoms of inadequate 
feeding m a patient, examination of the eyes may reveal the only e\i- 
dence of malnutrition Hence, the eye may sen’^e as a gmde to latent 
nutritional deficiency diseases 
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value of surgery as the procedure of choice m the 
treatment of chronic duodenal ulcer is dependent upon 
the results of previous medical management Analysis 
has shown that surmcal failures are often due to made- 
quate preoperative medical care, or occur when surgery 
is used as a short cut to restoring the patient’s earning capacity In the 
latter mstance it has been found that this is best accomplished by medi- 
cal care 

Our obsen^ations in the Stomach Clinic of the Fourth Dnision of 
Belleinie Hospital over the past 18 years have shown that chronic 
duodenal ulcer can be treated most satisfactorily on a medical regimen 
Of 1256 stomach ulcers reviewed m 1942,^ 89 per cent vere duodenal 
Ovty a fourteen year period we had 993 unoperated cases and in only 
14 per cent of these was operation advised During 1942 and 1943, 
eighty-five operations were reported’ of which nmeteen, or 22 per cent, 
had been surgical failures from a previous operation On the basis of 
these observ^ations it seems apparent that through an appreciation of the 
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value of prolonged medical treatment, a high percentage of surgical 
failures can be avoided 

Indications for Surgery 

The indications for surgery frequently discussed in the literature 
are pyloric stenosis, recurrent hemorrhage, penetrating ulcers, lack of 
cooperation on the part of the patient under medical management, and 
intractable pain In my opinion the last mentioned condition is the one 
real indication for surgical interv^ention 

The stenosmg and obstructing ulcer has recently been reviev'ed by 
Allen^ V ho feels that the stenosmg lesion finally becomes a mechanical 
problem and the patient seeks help because he can no longer absorb 
nourishment to maintain life The onset of such a condition is gradual 
and the end-stage is reached so insidiously that frequently the stomach 
IS found to be enormously dilated It is remarkable tliat such_an organ, 
empt5ang infinitesimal amounts of its contents into tlie duodenum causes 
so little distress In the tvm clinics with vdiich I^^^n associated, it has 
been our experience that a patient v ith a stenosmg or obstructing ulcer 
can be relieved by medical management, unless he is suffering severe 
pain In the past thirteen years no patient with so-called pyloric obstruc- 
non unaccompanied by severe pain has been referred for surgical inter- 
vention Many have been advised against operation 

Wilkinson'* emphasizes that an obstruction of not more than three 
months’ duration will respond satisfactorily to medical management but 
if an obstruction has been present for more than three months, recur- 
rences are almost certain and operation is usually indicated He does 
not mention pain as a factor m causing the obstruction In our experi- 
ence, obstruction without pain is due to edema and pylorospasm and 
not to scar tissue around the pylorus 

Massive hemorrhage, occurring once or oftener as an indication for 
surgery is a controversial question It is difficult to differentiate betv een 
massive and moderate hemorrhage, and a study of the hteiature reveals 
a marked elasticity m the grouping of these cases Hov e\ er, if v e 
agree that a red blood cell count of 2,000,000 or less, a hemoglobin 
reading of less than 40 per cent, and lowered blood pressure vith a 
moderate degiee of shock, constitute massive hemorrhage, "u e can dis- 
cuss the severe hemorrhages with better understanding 

Surgical management of massive hemorrhage may be considered un- 
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der two headings surgical inter\^ention m the stage of acute hemor- 
rhage, \vhich IS occasionally indicated, and second, surger}’- as an elective 
procedure to prevent further hemorrhage A'ly views regarding the 
first mentioned type of management have been expressed in a previous 
publication ^ The indications for surgety as an elective procedure are 
interpreted differently in different hospitals The point emphasized by 
Allen^ as to the dangers of massive hemorrhage in the different age 
groups has been fairly universally accepted That is, in a patient over 
forty-five years of age, the prognosis is serious, while in a patient under 
forty-five, massive hemorrhage rarely proves fatal Blackford and Allen® 
m a report of 15 1 fatal hemorrhages, record that in only thirty-five 
cases, or 23 per cent, n^as there a history of previous hemorrhage, in 
other words, 77 per cent of the fatahties occurred following the first 
hemorrhage— an interesting obsen'^ation These authors also obsen^ed 
that 34, or 23 per cent of the deaths, occurred at home, that is, about 
one m four patients died without reaching a hospital 

The management of the patient who has had a massive hemorrhage 
or even two and occasionally three massive hemorrhages will depend 
not so much upon the fact that he has had one or even three massive 
hemorrhages as upon the \-ray findings and his clinical history From 
my experience, the pauent vnth a massive hemorrhage who is not suf- 
fering pain of the chrome intractable ulcer seldom, if ever, requires 
operative inten'^ention as an elective procedure 

If the patient is suffering severe pain associated with massive hemor- 
rhage, then the indications are present for operative intervention The 
hemorrhage is merely another indication that the ulcer has progressed 
to such an extent that the patient will obtain no further benefit from 
conservative measures and continued medical treatment may endanger 
his life from a sudden hemorrhage due to an erosion through the superior 
pancreaticoduodenal artery 

The penetrating or perforating duodenal ulcer, as diagnosed roent- 
genologically, does not necessarily constitute a true indication for sur- 
gical inten ention Here again, we must rely on the clmical evaluation 
of the symptomatology If the patient has had an ulcer for years, with 
intractable pain, then the indications are obvious, but if he has had an 
ulcer for only a short period of time, and it proves to be a penetrating 
ulcer, medical management will very frequently relieve the s}’-mptoms 
and the mche muH disappear 
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Patients who will not cooperate under medical management should 
not be operated upon If the surgeon accepts this type of patient for 
operation the results from surgical procedure will be unsatisfactory 

Operathe Procedures 

Before evaluating the different operative procedures for chronic 
duodenal ulcer, let us consider the physiologic principles involved The 
enolog}^ of ulcer is unknown but it is admitted that excessive secretion 
of acid IS an important factor in its aggravation and possibly its produc- 
tion A^-^e must realize that excessive acid is only one phase of the physi- 
ology of the stomach AA^olf and AA^olff ’ ha\'e graphically illustrated the 
phases of gasttic physiology in their clinical obsen’^ation of a panent 
on whom a gastrectomy v^as done for a stricture of the esophagus 
Their careful observation brings out three clearly correlated factors 
h)''peremia, hypersecretion, and hypennotility AA’hen one of these is 
increased or decreased, all are affected These authors showed that ex- 
citement or anger will cause an increase 111 secretion and motor activity, 
and redness of the gastric mucosa Depressing states will contrarivuse 
depress all of these functions, but they are never entirely eliminated 
There is ahvays a moderate degree of secretion, motor activity and 
hyperemia in the resting stomach AVith excessive secretion of hydro- 
chloric acid there is likeuTSe an excess of pepsin and mucus, or the 
alkaline component of the stomach The mucus neutralizes the acid, 
and when 20 cc of o i normal hydrochloric acid Avas given it did not 
mcrease gastric acidity, but caused an increase in mucous secretion 
They found that 20 cc of 34 normal hydrochloric acid had an even 
more pronounced effect on mucous secretion 

The emotional state of the individual has a marked effect on the 
gastric function Mental depression is accompanied by depression of 
the gastiic function On the contraiy, mental tension is accompanied 
by an increase in gastric function These obseivations are important 
when we speak of treating duodenal ulcers by operative procedures 
based on physiologic prmciples 

The choice of gastroenterostomy as an operative procedure is based 
on the belief that gastric acidit^^ is reduced by the influx of jejunal 
contents and the ulcer has a chance to heal Lannin® believes that the 
alleged benefits from a gastrojejunostomy aie due not only to the nev 
avenue of escape for the stomach contents but also to the regurgitation 
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of the alkaline duodenal juices into the stomach with neutralization of 
the gastric secretion Although in my experience the gastric acidit}' w as 
usually low er follow mg a gastrojejunostomy, none of the patients w ith 
duodenal ulcer studied w as persistently achlorhydric, and the incidence 
of jejunal ulcer w^as 10 per cent 

Balfour” states that in his opinion it is not ahvays advisable to remove 
a lesion situated on the posterior w'all of the duodenum if the removal 
of such a lesion introduces considerable operative risk, and it should be 
kept in mind that an indirect procedure w ill bring about healing of the 
ulcer He beliei es that it is a principle in gastric surger)'- that any opera- 
Don wdiich has ever been designed for treatment of peptic ulcer, 
wdiether it is a partial gastrectomy or a gastrojejunostromy, is based on 
physiologic principles 

Heuer and Holman'" studied the gastric acidit)' by the histamine 
method in a follow-up of seventy-fii e patients follow mg gastroenteros- 
tomy They found that m fifty-SLx, or 75 per cent of the cases studied 
the end results w^ere satisfactory after a period of from six months to 
ten years In sLXty-nme, or 92 per cent, free hydrochloric acid was 
found to be present m normal amounts, and m the majority, greater 
than normal In only 6 or 8 per cent w^as the acidity below" normal 

'Walters, Gray, Priestley and Counseller" repornng on surgery of 
the stomach and duodenum at the Aiayo Clinic for 1942 are of the 
opinion that m the future operative procedures for duodenal ulcer w ill 
be about equally divided between gastric resection and gastroenteros- 
tomy, wuth a few" miscellaneous procedures done each year 

Fmsterer’s report m 1918'' advocating gastric resecuon wuth exclusion 
of the pylorus marked the begmmng of radical surgery for chronic duo- 
denal ulcer Lew"isohn'^ at Alt Smai Hospital w"as the first m this 
country to advocate subtotal resection as an operation of choice m 
chronic duodenal ulcer, and most of us are familiar wuth the criticism 
directed at them W"ork for at least a decade 

While the end-results of gastroenterostomy for duodenal ulcer un- 
questionably have been satisfactory m a certain percentage of cases, the 
percentage of good results is veiy small m cases of true penetrating duo- 
denal ulcers w"here the floor of the ulcer is formed b\ an adjacent ^ iscus 
Rarely have satisfactory end results been obsen ed m the Stomach Clinic 
of the Fourth Di\ ision at Bellevue Hospital m this r\"pe of case ''' AA e 
concluded some 14 years ago that patients who can be helped by a gas- 
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tro enterostomy can usually be helped by a prolonged medical regimen 

Subtotal gastrectomy has been accepted as the operative procedure 
of choice in chronic duodenal ulcer m a number of the clinics, particu- 
larly during the past 10 years One should not be misled by the term 
subtotal gastrectomy as there is considerable difference of opinion as to 
M'hat this constitutes first, the percentage of stomach removed, second, 
Mdiether the entire antral mucosa has been removed, and third, vdiether 
the duodenal ulcer is removed m toto or left m sitii In the turn clinics 
Math Mdiich I am associated, Ave feel that those patients M^ho do not have 
the duodenal lesion removed have more complaints than those m m horn 
It IS removed There is accumulating evidence to the effect that leaving 
the pylorus or antral mucosa definitely increases the incidence of gastro- 
jejunal ulcer 

McKittrick, Moore and Warren,^® reporting on a nvo-stage opera- 
tion for chronic duodenal ulcer in a patient 76 years of age, found that 
the patient did so M^ell following the first stage operation that his attend- 
ing physician M^as hesitant to have the second operation performed 
After three months, hoM^ever, signs and symptoms of a jejunal ulcer 
developed and seven months later the patient returned for a second 
stage operation The roentgenograms shoM^ed a large jejunal ulcer The 
routine second stage operation Avas carried out and the region of the 
previous anastomosis M^as not entered The pain disappeared and 1 1 days 
postoperatively the roentgenologic examination shov'^ed a marked de- 
crease m the size of the ulcer Eight months later the patient Avas per- 
fectly M^ell Friedell, Shaar and Walters^*^ of the Mayo Clinic have had 
similar experiences Jordan^® of the Lahey Clinic reports an even more 
dramatic case of recurring jejunal ulcers Math repeated massive hemor- 
rhages In this patient the pylorus xvas removed 12 years after the 
original operation Math disappearance of the gastrojejunal ulcer and 
cessation of the massive hemorrhages 

The antral mucosa is the source of gastrin or internal secretion as 
described by Edkins in 1906,-” and, unless the antral mucosa is com- 
pletely removed, M'^e have in effect an organ of internal secretion con- 
stantly supplying gastrin to the blood Mdiich stimulates the acid cells 
of the fundus of the stomach The surgeon m ould hardly be justified, 
therefore, in leaving the antral mucosa if he hopes to obtain the most 
satisfactory end-results in chronic duodenal ulcer 

The adiasabilit}^ of leatang the ulcer in sttii or of removing it in toto 
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IS soil a controversial question In 1945 Rienhoff,-^ reporting on 260 
chronic duodenal ulcers, advocated leaving the ulcer and doing a mini- 
mum resection In this group of patients only 107, or 40 per cent, had 
no free acid after the operation T\\ enty-three, or 9 per cent, de\ eloped 
jejunal or marginal ulcers Colp, Klingenstein, Mage and Druckerman-' 
state they do not feel that excision of the ulcer is an essential part of 
the procedure, pro\ ided the pylorus is remo\ ed Mage"® m a follow -up 
study of patients on whom subtotal gastrectomy had pre\iously been 
perfonned concludes that recurrent gastrojejunal ulcer tvas no more 
frequent m those patients in whom the duodenal ulcer xvas left m situ. 
than in those in tvhom it xvas excised Colp et aP- in their series of 223 
chronic duodenal ulcers, performed a subtotal gastrectomy m 77 6 per 
cent, a posterior gastroenterostomy in 2 1 5 per cent and a pyloroplasty 
in o 9 per cent 

Ttvo questions that constantly arise in a discussion of operatn e pro- 
cedures are, first, the end-results, and second, the mortalit)^ rate In 
this presentation I propose to review the operations I have performed 
during the past ten years for chronic duodenal ulcer, and determine 
the end-results and the mortality rate, xvith emphasis on the incidence of 
gastrojejunal ulcer 

During a ten year period from 1935 to 1944 inclusive I have had 
occasion to operate upon 162 patients, either service or private, for 
chronic duodenal ulcer The cases I am reporting are primary opera- 
tions, all secondary operations are excluded Likewise, the patients op- 
erated upon as a Itfe-savmg measure dunng an active massne hemor- 
rhage are excluded Of these 162 patients, 92 per cent were males and 
8 per cent, females The average age was thirty-eight and s)'mptoms had 
been present for 7 5 years The one indication for operation w as chronic 
mtractable pain In 17 per cent of the patients there had been one or 
more massive hemorrhages accompanied by severe pain In 10 per cent 
of the cases there w^as an associated pyloric obstruction with gastric 
retention There w^as evidence of perforation of the ulcer into the head 
of the pancreas or the duodenohepatic ligament in 135 or 83 per cent 
Seventeen or 10 per cent w^ere multiple duodenal ulcers 

For the past twelve years I have follow^ed the same technique in 
all operations, namely, between 65 and 70 per cent of the stomach is 
removed and the duodenal ulcer is ahvays remo\ ed in toto In my 
opinion the ulcer can alw ays be removed, but it requires care to obtain 
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a line of deai age benveen the duodenum and the adherent pancreas The 
quesDon is raised by some roentgenologists as to Mdiether the ulcer has 
been removed if the pathologist does not report it in the specimen The 
ansv er is that in the patient with a long history of ulcer m ith se\ ere 
pain, no ulcer as such is present but there is a penetration through the 
entire duodenal nail from 1-3 cm and the pancreas forms the floor of 
the ulcer When the duodenum has been freed from the pancreas there 
IS no ulcer to present unless a portion of the pancreas is excised, and 
this is, of course, never indicated The freeing of the duodenum from 
the pancreas and the closure of the duodenal stump are the most im- 
portant steps in a subtotal resection If the ulcer is left m sitii the end 
results are not as satisfactory as n hen it is remo\ ed m toto The mor- 
tality in most cases is due to leakage from an insecurely closed duodenal 
stump The stump is ah\ ays sutured u ith five row s of cotton sutures, 
the fifth row burying the stump in the head of the pancreas 

The continuity benveen the jejunum and the stomach is accom- 
plished by an antecohc short-loop anastomosis, utilizing the entire end 
of the stomach to approximate to the jejunum and starting the jejunal 
anastomosis at the greater cun^ature of the stomach 3’/? to 5 inches 
below the ligament of Treitz Enteroenterostomies are ne\ er performed 
in an antecohc anastomosis even if the procedure is a total gastrectomy 
for carcinoma Fine catgut is used for the jejunum-to-stomach anasto- 
mosis Fine cotton was used for two years but was discontinued mer 
nvo years ago w hen a gastrojejunal ulcer w^as met in a primaty resection 
In the 162 primary resections there ha\e been srx deaths, or a mor- 
tality of 3 7 per cent Of the 156 sunuving patients w e hat e a follow -up 
on 135, or 86 per cent These cases are now from one to 10 years post- 
operative, averaging 3 8 years Among these surrning patients there 
IS one gastrojejunal ulcer, a case in w Inch cotton w as used in the anasto- 
mosis Tins patient has been reoperated upon and is now well three 
years after the second operation Tw o other patients are suspected of 
having gastrojejunal ulcers One is a w oman w ho has had recurring 
hemorrhages, and the other is a man w ho is ha\ ing se% ere pain There 
are 10 other patients with minor complaints, but in none of these is 
there any suspicion of a gastrojejunal ulcer and the x-rays are negame 
for an ulcer How'ever, in these cases the end results can not be con- 
sidered satisfactory We have, then, a total of 122 cases, or 90 per cent, 
in w hich the end results are excellent It must be remembered that these 



Smgical Tieatmein of Cbiomc Duodenal Ulcer 


2 3 5 


patients, although symptomless, may not regain their pre-operam e 
M^eight for months or years This constitutes a definite nutrition prob- 
lem, perhaps associated ith a disturbance m pepsin, lipase, and rennin 
secretion 

In the group of patients follow ed, gastric anah sis has been done on 
fifr\^-t\\ o patients The histamine technique of Bloomfield and Polland-^ 
w^as used The stomach contents were aspirated after the patient had 
fasted for twelve hours and then o i mcr of histamine for each lo Kgr 
of body w eight w as given subcutaneously Continuous aspiration w as 
employed for forty-five minutes On the \olume withdrawn at 15, 30 
and 45 minutes, free hydrochloric acid was determined It was found 
that thirty patients or 57 per cent had no free hydrochloric acid either 
on a fasting stomach or after histamine stimulation Tw enrv* patients or 
38 per cent showed no free hydrochloric acid on a fasnng stomach, 
but after histamine stimulauon they had from 2 to 28 umts of hydro- 
chloric acid, wTich IS low'^ wTen compared with 60-120 units in a nor- 
mal stomach stimulated w ith histamine Tw 0 patients or 4 per cent had 
4 units of acid on a fasnng stomach and in one this amount rose to 59 
units after histamme and in the other, to 28 units These studies were 
done on pauents from nine months to ten years postoperative, a\ erag- 
ing 2 4 years 

The end-results m this series of cases seem to justify the remotal 
of the ulcer m toto The mortality rate compares favorably w ith most 
reports and the end-results seem sansfactoty for such a serious disease 
As the gastric physiology is rather complex, as illustrated by W’oLf and 
olff,” It wmuld seem wuse for the surgeon to attack the problem of 
chronic duodenal ulcer as most other abdommal problems are attacked, 
namely, on a pathologic basis and not on the physiologic basis '\^T ha\ e 
only to review" the literature of the past tw o or three decades to find 
innumerable advocates of cholecystostomy as against cholecystectomy 
in chronic srall bladder disease Some of the same armments w ere used 
then as now" in regard to the adherent duodenal ulcer Most inflam- 
matory processes are cured by surgery, not by altered phvsiolog^" 

CoXCLLTSIOXS 

1 This paper may be criticised because 14 per cent of the patients 
do not have adequate follow-up 

2 The end-results in the cases follow ed seem to justifv the insist- 
ence on removal of the adherent ulcer m toto 

3 It w"ould seem appropriate to emphasize pathologic pnnciple 
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rather than physiologic principles in the surgical treatment of chronic 
duodenal ulcer 

4 Chronic mflammators^ processes, when surgically treated re- 
quire removal and the adherent duodenal ulcer is not an exception 
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THE STIMULUS OF AVAR 
TO CARDIOLOGY" 

A Revie'u. 

Robert L Lcxt 

Profe or of CImicil Medicine 
Col]c-.e of Ph>'‘icnn and Surt^eon*; Colunibn Tjni\er tt\ 

modern \\ arfare, infectious diseases and injuries requir- 
ing surgical care are the chief concerns of the medical 
departments of the Armed Forces Cardio\ ascular dis- 
orders among those on actn e durv ha\ e occupied a 
position of lesser importance, largely because Selectn e 
Sen ice and pre-induction evaminations hat e eliminated those recruits 
manifestly unfit because of such defects Yet much information has 
been gained concerning the incidence and types of heart diseases among 
the population as a y hole, and studies in special fields hat e t lelded 
knotyledge not restricted to the conditions of ttar In this brief sum- 
maty are retietved only a fett of the numerous int estigations tthich 
have been made Indeed, the results of many of them hate not yet 
been published The remarks tt Inch follott tt ill be confined to a con- 
sideration of some of the clinical problems relating to cardiac disease 
in the Army, tt Inch present features of equal interest in cit ilian 
practice 

Historical Note 

It IS doubtful tyhether it tvould be profitable to follott the heart 
of the soldier through all the campaigns of history, it is certamlt not 
practicable because the necessary data are lacking But some of the 
observations recorded during the past hundred years sen e to reflect 
the changing points of vietv during this period R H Hunter,^ stationed 
in India, writes in 1836 “Ever since I joined the 2d or Queen’s Rotal 
Regiment in Colaba in 1831, I have been struck v ith the frequencv of 
cardiac and aortic disease AMiether, or not, rheumatism be the first 
link in the morbid chain, a more efficient cause for hastening its progress 
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I am convinced, is the acm e duty a soldier undergoes hilst buttoned 
up in his accoutrements These, by compressing the neck and chest, 
obstruct the circulation to such a degree, as to excite the heart to 
inordinate acaon, and consequent hypertrophy in the strong and muscu- 
lar, or to dilatation in the v eak and sickly 

“It seems extraoidmary that, now the effects of tight lacing on 
females are so w^ell knowm, a soldier, intended for the most active and 
long continued exertion, should be placed in a similar predicament, 
wdien that vety exertion is required Is it possible he could be placed 
under more unfavorable circumstances^” 

The role of tight clothing and heavy equipment as a cause of heart 
disease continued to occupy the attention of those in authority In 
1870, some thirty-four years later, Myers,” an assistant surgeon of the 
Coldstream Guards, won the Alexander Memorial Fund Prize for his 
essay, “On the Etiology and Pre\ alence of Diseases of the Heart Among 
Soldiers ” The Executive Committee of the Fund, composed of distin- 
guished physicians and high-ranking officers of the British Army, chose 
both the topic and the wnnnei The subject evidently was considered 
an important one 

Among Myers’ conclusions weie these disease of the heart was 
more prevalent in the army than in the civil population, its three mam 
causes were rheumatism, Bright’s disease, and violent manual labor, 
syphilis, by attacking both classes to nearly the same extent, produced 
a relatively equal deteriorating effect, disease of the mitral w^as more 
common than disease of the aortic ^alve in the ci\il population, and 
aortic more than mitral in the aimy In view" of this higher incidence 
of aortic disease among the troops, the modern reader w ill w onder 
w"hether syphilis, after all, may not have exerted its “deteriorating 
effect” more frequently in the military man 

With regard to etiology, this author remarks “there is one special 
cause of heart disease in our army now" clearly laid dow"n by those w ho 
have most studied the subject— viz , the prejudicial constriction of the 
uniform and accoutrements— this producing such obstruction to the 
circulation that, either directly or indirectly, as by aneurism and disease 
of the aortic coats, etc , the heart is abnormally strained, and frequently 
passes into a state of functional derangement, and ultimately of organic 
disease ” Remedial measures w"ere suggested and the opinion expiessed 
that w"hen these had been adopted heart disease would gradually 
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diminish in the army 

In our o\in CimI organic disease of the heart was rare, onh 

3,778 cases having been taken to sick report on this account among the 
white troops during more than five years But if discharges are taken 
into account, 10,636 men vere lost to the sertice because of heart 
diseases The difference between the tw o figures, says the official report 
may be regarded as expressing the results of acute rheumatism, of "u hich 
145,551 cases Mere registered This is a surprisingly large number 

The occurrence of idiopathic pericarditis v% as specificalh mentioned 
and there v^ere numerous instances of sudden death, attributed to “a 
relaxed or degenerated heart or to the de\elopment of fibrinous con- 
cretions Mithin Its cavities ” One instance of cardiac rupture, referred 
to as “phenomenal,” occurred in a wounded man wffiile confined to bed 
Autopsy showed an adherent pericardium, there was no mention of the 
state of the coronary arteries or of the heart muscle 

The most important and enduring medical contribution to come out 
of the'\^ ar of the Rebellion was the paper of Da Costa, “On the Irritable 
Heart A Clinical Study of a Form of Functional Cardiac Disorder and 
Its Consequences,” published in 1871 ^ Very little has been added to his 
description of the essential features of this condition, to w hich the terms 
effort syndrome and neurocirculator}’’ asthenia later W’ere applied To 
this day, the basic mechanisms responsible for its manifestations are not 
clearly understood and furnish a subject for control ersy 

World VTr I 

Once asrain functional disorder of the heart, now’ labeled “effort 
S}'^ndrome,” w’as the condition subjected to most intensne study It was 
a cause of much invalidism and a frequent reason for discharge in both 
the British and American armies Sir Thomas Lew’is and his group at 
Colchester^ made the most detailed obsen'ations Lew’is w'as aware that 
he W’as describing a series of symptoms w'hich might occur under vary- 
ing circumstances— as a result of exposure and strain, during delayed 
convalescence and in association ith actn e infection, particularh 
tuberculosis One of his largest groups w as that of constitutional w eak- 
ness, ner\ ous or physical, or both His critical analysis sen ed to define 
and stress the various clinical features He w as of the opinion that man3 
could be cured by a system of graduated exercises, and that, in a large 
number the natural course was towards reco\er\ Grant’s follow-up 
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Study of 665 of Lewis’s cases® showed that, m them, the frequency of 
pulmonary tuberculosis was 80 per cent greater than m the general 
population of London over the same five-year period This high inci- 
dence was due, undoubtedly, to errors in diagnosis because routine 
\-rays of the chest were not made Incipient cardiac disease was show n 
to be the underlying cause in only a negligible proportion of the 
patients 

The after histones of a thousand men discharged from the British 
Army because of valvular heart disease were also studied by Grant The 
patients were follow^ed for ten years Most of them had rheumatic 
valvular defects, a few^ had syphilitic aortic disease Those wnth a good 
prognosis show'^ed little or no cardiac enlargement and a good exercise 
tolerance Those wnth a poor prognosis show^ed moderate or great 
enlargement and evidences of congestive failure The onset of auricular 
fibrillation influenced the general prognosis unfavorably Grant’s final 
conclusion was to the effect that the outlook of valve defect w'as not 
as bad as generally thought, even for syphilitic aortic regurgitation 

Some figures of interest, in relation to those of World M^ar II, are 
given in the official report of the Cardiovascular Section of the Office 
of the Surgeon General of the United States Army® In one million 
recruits, i 5 per cent w'ere rejected for cardiovascular reasons, o 88 per 
cent wnth cardiac disorders w^ere accepted for limited sennce only The 
causes of disqualification of 11,562 recruits so rejected w'^ere chronic 
valvular disease, 49 per cent, other organic diseases, 19 per cent, func- 
tional disorders, 23 per cent The belief w^as expressed that the number 
rejected for organic heart disease— 68 per cent— w'^as too large, due to 
the tendency on the part of the examiners to classify functional con- 
ditions, such as irritable hearts, as instances of organic disease 

In the German® and British^” official medical reports of the first 
World War there w^ere no features wmrthy of special mention wath 
respect to the cardiovascular system Most of the chapter in the British 
report w^as devoted to a consideration of the effort syndrome 

World War II 

Nmiocticiilatoiy Astbemn Because of the frequency, in the pre- 
vious war, of the effort syndrome, or as it w^as now'^ called, neurocircu- 
latorj^ asthenia, the importance of this condition w^as stressed as soon as 
the draft became effective This W'^as done in order to keep out of the 
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Armed Forces recruits suffering from the disorder and with the idea 
of learnmg more of its etiology At first, cases of shght degree nere 
accepted for sen ice, later it became apparent that it Mas tvise to reject 
even those m ith the mildest symptoms, for they made poor soldiers The 
diagnosis, hoveter, \vas not always easy Fortunately many of these 
cases ivere excluded as a result of the neuropsychiatric exammation 

In England, Wood^^ began work m 1940 and in May 1941 read 
three Goulstoman lectures on “Da Costa’s Syndrome (or Effort Syn- 
drome) ” His conclusions m ere based on a careful clinical study of tu o 
hundred cases It tvas his opinion that the central stimulus was emotional 
and tvas commonly the result of fear, that this disorder should be classed 
as psychiatric, and that the somatic manifestations were of secondary 
importance 

In this countr}'-. White, Cobb and their associates^- made extensive 
observations on cases of neurocirculator}>- asthenia at the iMassachusetts 
General Hospital, in collaboration with the Hansard Fatigue Laborator)^ 
For the purpose of mvestigaaon, they regarded as of practical impor- 
tance the separation of the acute from the chronic type and confined 
their studies to instances of the latter variety Only preliminary reports 
have been published to date, but a number of facts Mere established 
Men Math this disorder M^ere not able to do hard Mmrk as mtII as healthy 
soldiers Their pulse rate recovery after exercise M'as sIom er and the rise 
in pulse M'^as higher Lactic acid determinations, taken after a M^alk of ten 
minutes on a treadmill, shoM^ed a level almost tMace as high in patients 
as in normals The ventilation index, which is an objective measurement 
correlated Math the subjective feeling of dyspnea, M'as higher m patients 
than m the controls The group with neurocirculatory asthema showed 
looped capillary forms m the nail folds whereas in normal persons the 
hair-pm type predommated Psychological tests yielded loM^er scores m 
those with neurocirculatory asthenia Attempts to tram a selected group 
under the supenasion of an athletic director M'^ere unsuccessful It M’^as 
concluded, tentanvely, that the chrome form of neurocirculatoty'^ asthe- 
ma IS not a simple disturbance of the circulation but is associated m ith 
measurable psychological symptoms, abnormal behavior and difficult^- 
m adjustmg to life situations There M’-as evidence, also, of a familial 
incidence 

Still another approach M^as made by Starr,^^ usmg the ballisto- 
cardiogram as an indicator This is a record of the forces generated by 
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the recoil of the heart and the impacts of the blood From it can be 
calculated the cardiac output The result is not highly accurate, but 
there appears to be a fairly definite range of normal It was found that 
most of the subjects with neurocirculatorj^ astliema had abnormally large 
impacts Starr u'as not inclined to agree uTth the notion that the con- 
dition is a neurosis, although admitting the possible accessory role of 
psychic disturbances He drew the analogy between neurocirculatorj'- 
asthenia and the common clumsiness of a muscular movement vhich 
might date from early life and was perhaps hereditar^^ Neurocirculatory 
asthenia, he suggested, might be thought of as a clumsiness of the circula- 
tion, with inability to adapt it to the needs of the moment 

Cohoiiaiy Heait Disease Fatal coronary' arteriosclerosis in soldiers, 
20 to 36 years of age, \\ as the subject of a study by French and Dock 
Eighty cases examined at autopsy furnished the basis for their con- 
clusions The disease occurred in men of various racial stocks, uithout 
predilection for any particular one The most common predisposing 
factor appeared to be overweight, which v'as present in 91 per cent of 
the patients ^^lgorous effort and the activity of early morning chores 
brought on the attacks in over 50 per cent Cardiac hypertrophy of 
significant degree did not occur in this senes Myocardial scars, indicat- 
ing previous insults, were obsen^ed m 59 per cent of the cases and 
recent myocardial infarction was found in 19 per cent 

The direct relationship of effort to attacks of acute myocardial 
infarction in soldiers was further stressed by Blumgart,^® vho reported 
eleven cases The matter is of practical importance as n ell as of theoreti- 
cal interest It appears to be true that the majority of attacks of coronary 
occlusion occur at rest, but this does not preclude the possibility^ that, 
in certain instances, exertion may be the initiating factor There is good 
evidence, in civilian experience, that this is so 

Qumidme Before the n^ar, most of the quinidine used in this countr}* 
came from Java The supply was abruptly cut off vhen the Japanese 
took over the island and the available stock has steadily dwindled 
Cinchona bark, obtained from South America, yields comparam ely 
little quinidine Since this drug is useful in a number of cardiac disorders 
and may be lifesaving in the treatment of ventricular tachycardia, it 
became necessary to seek a substitute Under the auspices of the Sub- 
committee on Cardiovascular Diseases of the National Research Council, 
comparative tests are now being made, in patients, of the therapeutic 
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efficacy of commercial qumidine, synthetic qmnidme and dihydroquini- 
dine Preliminary obsen^ations indicate that all three, in proper doses, 
produce similar clinical effects The final results are not yet available 
but should prove of practical value in the future 

Selective Sei vice Examinations The numerical importance of diseases 
of the heart and circulation, in men of draft age, became clearly evident 
in the figures published in 1942 by the Selective Senuce System Fol- 
lowing the exammation of the first million registrants, 18 to 37 years of 
age. It V as estimated that i o 6 per cent were unqualified for general 
military senuce for cardiovascular reasons Only defects of the teeth 
and eyes were responsible for a larger number of rejections In 1944, 
after examination of 4,049,000 registrants of similar age groups, 58 per 
cent \\ ere disqualified for physical defects Of these, 6 5 per cent were 
rejected because of cardiovascular diseases 

Reexamination of Caidiac Rejectees Because these rates seemed 
excessive for the age period co\ ered, it was suggested by the Subcom- 
mittee on Cardiovascular Diseases of the National Research Council that 
one thousand men rejected for cardiovascular reasons be reexamined in 
each of five cities by boards of cardiologists The plan was promptly 
approved by Major General Lewis B Hershey, Director of the Selecm e 
Service System Boston, Chicago, New York, Philadelphia and San 
Francisco v ere designated as the places in which the pilot tests should 
be made, because they could be carried out in large general hospitals 
vith adequate facilities The objects of the study were first, to obtain 
a more detailed analysis of problems of cardiovascular diagnosis and to 
define more clearly the range of the normal heart, second, to determine 
the possible amount of salvage of men for militar}^ service, and third 
to compare the opinions of cardiovascular experts w ith those of 
examiners in the local boards and induction stations In addiuon to the 
usual histor)^ and physical examination, an electrocardiogram and 2- 
meter film of the heart were taken in ever\^ case considered suitable for 
reclassification as lA The final analysis was based on the reexamination 
of 4,994 men 

Tlie followung is a brief summarv of the results 

1 Of the total number, 1 7 per cent w ere resubmitted as suitable for 
Class I A, 83 per cent W'^ere confirmed as belonging to Class 4F 

2 The chief cause for final rejection was rheumatic heart disease 
w Inch was found in 60 per cent of the final 4F group Mitral disease w as 
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more common than that of the aortic valve Auricular fibrillanon 
complicating mitral stenosis, was obsen^ed m only 24 cases 

3 The second most common cause for rejection was hypertension 
w Inch w^as found m 26 per cent The majority show ed elei ation of both 
systolic and diastolic levels The incidence was higher 111 the fourth than 
in the third decade 

4 Responsible for the rejection of between 4 and 5 per cent w ere m 
order, neurocirculatory asthenia, sinus tachycardia and congenital heart 
disease In the congenital group, the most frequent diagnosis w as i en- 
tricular septal defect, w hich w as present in more than a third of the cases 
Next came patent ductus arteriosus, pulmonary’- stenosis (n\o with the 
tetralogy of Fallot), coarctauon of the aorta, auricular septal defect and 
subaortic stenosis 

5 Other less common causes for rejection included cardiac enlarge- 
ment alone, as determined by x-ray examination, and arrhythmia 
including paroxysmal tachycardia, uncomplicated auricular fibrillauon 
auricular flutter and auriculoventncular block Electrocardiographic 
abnormalities alone were found in 32 cases, including 10 with bundle 
branch block Cardiovascular syphilis wxis rare, having been found in 1 7 
cases The diagnosis of coronary heart disease w as made m only 6 cases 

O j 

6 A history of rheumatic fever was found in a little o\er one- 
fourth of all the cases of rheumatic heart disease This figure w as based 
on data obtained m four of the cities How e\'er, a posiuve history w as 
noted m nearly half of those in Boston and New York A history of 
chorea w^as rare, haMng been obtained in only 2 per cent of the 
rheumatic cardiac cases 

7 Nine of the seventeen cases of aortic syphilis were obsen’ed in 
negroes Hypertension w^as more common in the black race Rheunianc 
heart disease w^as evenly represented among whites and blacks but 
neurocirculatory asthenia w^as infrequent in the negroes 

As a result of these examinations, it w as concluded that their exten- 
sion for the sake of salvao-e alone w as of doubtful value because of the 
time lequired, the few* expert examiners available and the relam ely 
small percentage of men reclassified as lA But some of the lessons 
learned proved helpful in later examinations, and the uncertainty' con- 
cerning the significance of transient hypertension sumulated the series 
of “Studies of Blood Pressure in Army Officers,” to which reference 
w ill be made shortly. 
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A follow -up study of the men reclassified as lA has been initiated 
and w ill be completed wuth the help of the Veterans’ Administration In 
these cases there w as a difference of opinion betw een the special boards 
appointed for the reexamination study and the local boards or induction 
stations, w'hich had rejected them The after histones of this group of 
border-line cases finally accepted for service, should prove instructive 
Effectiieiiess of Selectiie Sei vice Exavnnations Three reports have 
been chosen to illustrate this point The first was from the jVledical 
Processing Unit and the Stanon Hospital at the San Antonio Aviation 
Cadet Center During a number of months, approximately 45,000 men, 
between 18 and 27 years of age, w^ere examined Only 100 w^ere found 
to hat e rheumatic valvular disease and of this group, 1 1 knew of the 
presence of a heart murmur w hen in civilian life This is an incidence of 
approximately o 2 per cent The most common lesion w as aortic regurgi- 
tation, mitral stenosis w as second in the order of frequency 

Another report, from the Nat y,'^ tt as based on the experience of a 
hospital ship in which there tvere 9,085 admissions and that of a base 
hospital in tvhich there were 13,000 admissions On the ship, 55 patients 
were found to be suffering from talvular heart disease, degenerative 
heart disease or functional cardiac disorders, this is an incidence of o 6 
per cent In the base hospital, 88 patients tt ere found to be suffering 
from cardiac disorders— an incidence of o 67 per cent Sprague and 
McGinn, who made this study, were impressed by the relaute infre- 
quency of neurocirculatory asthenia 

The third report tt^as a summary of the Army’s experience tvith 
discharges of enlisted men for physical reasons During the 12 months 
bettveen July, 1943 and June, 1944, 6 5 per cent of discharges were for 
cardiovascular diseases This group tvas fifth on the list, in tvhich neuro- 
psychiatric disorders led by a tvide margin Cardiot ascular diseases 
appeared to be more common among men tvho had not been ot erseas 
This w as not surprising, for rheumatic fet er in the camps at home 
undoubtedly xvas responsible for many of these cases, and most of those 
with cardiac lesions tvere eliminated during the training period, so that 
they tt^ere not sent out of the country 

Swdtes of Blood Pi essxn e m Aiviy Officeis The range of the normal 
blood pressure, both systolic and diastolic, is still not clearly defined 
Transient hypertension, due to emotion or some other cause not appar- 
ent, has been recognized but discounted by the Army In Mobilization 
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Regulations 1-9, issued by the War Department m 1942, it is stated that 
“if the blood pressure appears to be abnormally high, it will be measured 
after the subject has rested m the recumbent posmon ” A cause for rejec- 
tion IS “a persistent blood pressure at rest abote 150 mm systolic or 
above 90 diastolic unless, in the opinion of the medical exammer, the in- 
creased blood pressure is due to ps^>'chic reaction and not secondar)’^ to 
lenal or other systemic disease” “Elevation of blood pressure from ex- 
citement proved to be temporary,” is not a cause for disqualification Be- 
cause of the large number of recruits who shov’-ed such temporary 
eletations, it seemed important to determine their significance as soon 
as possible 

The records of some 23,000 Army officers on file in the Office of 
the Surgeon General furnished a ready material These contained the 
results of annual physical examinations made betv een January, 1924 and 
December, 1941, m more than 1,800, additional information vas ob- 
tained as far back as 1901 Annual examinations were discontinued in 
1941, OAvmg to the pressure of work essential to the war 

A contract was recommended by the Committee on Medical Re- 
search, between the Office of Scientific Research and Det elopment and 
Columbia University, and the vork of analysis was undertaken by 
Drs Levy, Stroud and 'V^Hiite of the Subcommittee on Cardiovascular 
Diseases of the National Research Council, in collaboration vTth Briga- 
dier General Charles C Hillman, U S Army Dr John Fertig, 
Professor of Biostatistics, Columbia University College of Physicians and 
Surgeons, aided in the analysis and preparation of the material for final 
presentation The method of person-years was used in calculating the 
results 

A total of 22,741 cases proved to be suitable for study The average 
length of the obsen^ation period was 12 years Seventy-two per cent 
Mere under observation from 5 to 19 years and 38 per cent were 
observed from 15 to 19 years In 1,437 cases, or 6 per cent of the total, 
the observation period was 20 years or over The specific indexes chosen 
to demonstrate the influence of transient hypertension on the subsequent 
state of health and cause of death Mere (i) the later development of 
sustained hypertension, (2) the disability retirement rates Math cardio- 
^ asculai -renal diseases, and (3) the death rates Mith cardiovascular-renal 
diseases 

The frequency with mIucIi transient hypei tension M^as first noted 
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increased -with age The cun^e of increase m as smooth, beginning nath 
an incidence of 6 per cent in the age group 25 to 29 and reaching a 
plateau of 19 per cent at 50 to 54 At all ages, sustained hypertension 
developed more frequently in those with pre\ lous transient hypertension 
than in those m ho never show ed an ele\ ation of blood pressure In both 
groups, the rate increased w ith advancing years 

The rate for disability retirement w ith cardio\ ascular-renal diseases, 
W'-hich IS one index of the usefulness of an officer to the Army, w^as con- 
sistentl)’- higher in those W'lth previous transient hypertension than in 
those w Ith normal pressure levels, at all ages from 35 to 60 The death 
rate w as also higher in those w ith transient hypertension and the figures 
rose in the older age groups 

In the study just mentioned, the group W'lth transient hypertension 
w^as dealt w ith as a wffiole and no attempt w as made to ascertain possible 
differences in the prognostic importance of \ arious systolic and diastolic 
let els To obtain data on this point seemed the next logical step in the 
inquiry-^ It w'as found that all levels of transient hypertension, both 
systolic and diastolic, w^ere significant in terms of the later development 
of sustained hypertension and retirement wnth cardioi ascular-renal dis- 
eases Of particular interest w^as the obseri'ation that slight degrees of 
elevation were important, even w'hen the systolic level alone was 
involved Of the greatest significance, how^ever, w^as a transient rise in 
diastolic pressure above 1 00 mm , especially as an early sign of sub- 
sequent sustained hypertension 

No significant differences w'ere apparent betw^een the various degrees 
of transient hypertension in relation to the death rates with cardio- 
vascular-renal diseases Thus, a temporaty rise in blood pressure does not 
appear to foretell the rate of progress of vascular disease or the extent 
or seventy of the lesions w hich eventually cause death 

These data lend support to the view^ that transient ele\ations of 
blood pressure, above the upper range of normal, often represent an 
early stage of hypertensive vascular disease 

Many of the registrants with transient hypertension also showed 
transient tachycardia By transient tachycardia is meant a pulse rate of 
100 or over, wffiich is not persistent and not due to paroxysmal tachy- 
cardia Army Regulations provide that a candidate is not acceptable w ho 
show's “a persistent heart rate of 100 or over when this is proved to be 
persistent in the recumbent posture and on obser\ ation and reexamina- 
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THE RATIONALE OF PORTACAVAL 

ANASTOMOSIS* 

Allen* O Whipple 

\ nlentme Mott Profe^'^^or of Surcrerj 
College ot PIiNSicnrib and burgeon Columbia Uiu\ersit> 


R 5ome of the cirrhoses, certain of the hepatosplenopathies 
3 and many of the congestive splenomegalies ha\e some 
S common manifestations, usually evidences of long-stand- 
mg chronic lesions 

b’ESESESHSHSHH'fl Two Symptoms that have always been dreaded, by 
paaent and physician alike, are ascites and gastromtestinal hemorrhage 
These are omens of serious pathology*, usually associated vith severe 
hver damage or portal hypertension or both The ascites usually recurs 
after paracentesis, and once hemorrhage has occurred as a result of 
ruptured esophageal varices recurrent bleeding is common and sooner 
or later fatal The dread of these symptoms by physicians is due to the 
fact that m the past no adequate therapy has been found and any new 
method that offers hope of dealing wnth these tw'o symptoms desen es 
careful tnal and evaluation 

The ascites is usually associated with liver damage and abnormal 
serum protein findings, especially a reversed albumin-globulin ratio 
The severe hematemesis is usually from ruptured esophageal vances, 
the result of a portal hypertension, caused by either an mtra- or extra- 
hepatic portal block In some of the cirrhosis cases less severe bleedmg 
occurs into the gastrointestinal tract, over a period of days or weeks, 
resulting m a persistent anemia, the loss of blood is due to a persistent 
oozing from the mucosa of the mtestinal tract associated with a pro- 
longed prothrombin time, the result of a severely damaged lu er 

In the patients wnth ruptured esophageal varices due to portal h^^per- 
tension the portal block may be intrahepatic, in a cirrhotic Iner, or 
extrahepatic wnth normal liver, and a congestn e splenomegaly and 
distended portal radicals 
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It IS obvious that any therapy to combat either one of these major 
s)miptoms or both must be preceded by a most careful study of the 
patient, to determine as far as possible the presence of a normal or a 
damaged liver and the presence of an mtra- or an e\trahepatic portal 
block In such a study certain liver function tests as ell as the physical 
findings, such as abdominal ascites, dilated superficial abdominal \eins 
and cirrhotic facies, the size of the spleen, \-ray studies of the esopha- 
gus, aie all important in differentiating intra- and evtrahepatic lesions 

It IS ob^ lous that whether the portal block is mtra- or extrahepatic 
the blood entering the liver by the portal vein is diminished in propor- 
tion to the narrouang of the diameter of the portal radicals Nature 
provides a variable amount of shunting of portal blood to the svstemic 
venous system by nev^ dilated ACins that develop from potential anas- 
tomotic teins in the abdominal uall, the retroperitoneal areas around 
the kidney and diaphragm, and betu een the veins around the esophagus 
and the azygos system and the hemorrhoidal plexus and the branches 
of the internal iliac veins Any shunted blood has to pass through the 
systemic \ eins and lungs and reaches the In er m ith arterial blood through 
the hepatic artery 

Undoubtedly a relatn ely normal liver v ith extrahepatic portal block 
can utilize such by-passed blood more readily than a severely damaged 
cirihotic Iner, especially if some of the portal blood is still reaching 
the In ei through narrow ed intrahepatic portal channels In the cirrhotic 
group the portal hypertension is usually not as high as in the cases v ith 
extrahepatic block, but because of abnormal albumin-globulin ratios 
ascites is more often present In the patients ^Mth extrahepatic block 
uath Ii}''pertension causing esophageal hemorrhage the shunting of the 
blood from the portal vein to the systemic system is more necessair 
and better tolerated by the liver for there is less blood reaching the 
liver by ay of the portal 

For many yeais attempts at shunting procedures have been tried 
with a sound rationale, but have proved generally unsuccessful because 
of the small vessels used in the shunting operations, the suture tech- 
niques used and the failure to use the supportive measures nov available 
in the preoperatn e, the operative and the postoperatn e periods These 
attempts have utilized branches of the mesenteric \eins and smaller 
venous channels such as the ovarian and spermatic veins Tlie Eck fistula 
procedure was tried in a number of patients in France and Germany m 
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1910-1912 but AMth only one six months survivor The cause of the 
prohibitive operative mortality was most frequently a renal shutdown, 
largely the result of shutang of the vena cava for too long a period 
dunng the suture anastomosis of the portal vein to the vena cava 

For many years one of our most discouraging follow-up problems 
m our Spleen Clinic at the Medical Center has been that of dealmg with 
recurrmg hemorrhage in patients who had had a splenectomy for con- 
gestive splenomegaly or Banti’s syndrome Efforts at suture anastomosis 
of the smaller portal and systemic veins had been unsuccessful "We had 
encountered the problem of ascites and hemorrhage repeatedly without 
any promise of a successful therapy But following Dr Blakemore’s 
brilliant results in bndging defects in large artenes and vems by means 
of direct anastomosis or by vein grafts, using vitalhum cuffs to evert 
ends of the vessels to provide endothelium to endothehum anastomoses, 
this method offered definite promise m uniting the larger trunks of the 
portal system to those of the vena cava and ultimately of carrymg out 
an Eck fistula in selected cases 

These portacaval shunt operations are very difficult and are still in 
the experimental stage and Dr Blakemore, Dr Humphreys and I have 
not done enough of them or followed the cases operated upon long 
enough to make any positive or dogmatic statements But certain of 
our patients have shown some unexpectedly good results and we ha\e 
been encouraged to attempt more of these procedures in a group that 
are otherwise doomed What is most important from now on is to de- 
termine more definitely the best procedure for the patient with mtra- 
or extrahepatic block, and to establish better criteria for differentiating 
the various lesions gming rise to the arresting symptoms of ascites and 
gastrointestinal bleeding 

Dr Hanger will discuss the latter problem and Dr Blakemore will 
present the technical operative problems and the results thus far ob- 
sen^ed This presentation is from the Combmed Spleen Clinic in which 
a team of internists, pathologist and surgeons have been cooperating 
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PORTACAVAL ANASTOMOSIS 
A REPORT ON FOURTEEN CASES" 

Arthur H Bl\kemore 

^^si'tant Profe'i'or of Clinical Siirger\ College of Phjticiant and '^ur^.eon^ Colomliia Inner itj 

operation of portacatal anastomosis for the rehef of 
portal hypertension has been performed in fourteen pa- 
tients In four of the cases the site of the portal bed 
obstruction m as evtrahepatic In the ten remaining cases 
the site of the portal obstruction m as intrahepaac due to 
portal cirrhosis of the liver There were two operative deaths both 
cirrhosis cases, one occurred a feu hours after operation and the other 
four days follow mg operation 

Splenectom)!- and left nephrectomy MTth anastomosis of the splenic 
vem to the stump of the left renal vein has been performed six times, 
one, employing the Carrel suture technique and in the remammg fiie 
cases the non-suture technique was employed, using vitallium tubes 
In a case of a nine year old boy w ith cavernomatous transfomianon of 
the portal vein w ho had prei lously had a splenectomy, the stump of the 
splenic vein w as isolated and anastomosed to the vena cava, end to side 
employing the suture technique In the remaining seven of the fourteen 
cases, the portal vem was anastomosed to the \ena cava end to side 
(Eck fistula) using the non-suture technique with vitallium tubes 
VTereas the follow up results in the four cases of portal h^qier- 
tension due to extrahepatic portal block have not been ideal, the opera- 
tion appears to hat'e been distinctly beneficial in three of the four cases 
It IS true that three of the four cases have had episodes of bleeding 
since operation, but in general the bleeding episodes have not been as 
severe or as frequent as before operation No case has had hematemesis 
as W'as the rule before operation We now have a follow up of one and 
one-half years on a sixteen year old girl w ho, for years before operation 
had had massne hematemesis followed by tarr^* stools of two weeks 
duration During the year prior to operation the attacks occurred at 
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approMniately six month inten als hereas, since the performance of 
a spleno-renal shunt one and one-half years ago there have been only 
ru^o bleeding episodes, one of which a\ as so slight as to be considered 
negligible and m neither \\ as there hematemesis A follo^^ up letter from 
the patient dated Januarj'' 9, 1946, states there has been no bleeding since 
March 1945 (nearly a year) She states further that her general health 
IS much improved, has more energy and does not tire easily 

An esophagram made one year following operation on this girl, 
when compared with an \-ray taken before operation, revealed a marked 
reduction in the size of the esophageal \ arices It is reasonable that this 
evidence of reduced pressure m the portal system so lessens the strain 
upon the esophageal vessels as to permit the strengthening processes 
within the vein u alls an opportunity to become effectn e against erosion 
or sudden rupture 

This patient had an obstructive lesion (ca\ emomatous transforma- 
tion) of the portal vein One cannot in such case of portal \ em obstnic- 
non expect the splenic vein, when used to effect a portacai al shunt, to 
reduce the portal pressure to anyuhere near a normal figure It must 
be remembered that the splenic vein handles normally only approxi- 
mately 40 per cent of the total volume blood flow of the portal system 
As a matter of fact, opening the spleno-renal shunt at operation in this 
case reduced the pressure m the supenor mesenteric vein from 390 mm 
of xvater to 290 mm of M'ater— a reduction of 100 mm in portal bed 
pressure Although this is far from the normal figure of 100 mm of 
water, it is a great stride in the right direction for this girl and, it may 
mean just sufficient reduction in portal pressure to change her future 
from the certamty of a lethal bleeding episode 

The amelioration of the viciousness and frequency of bleeding epi- 
sodes in this girl and others commends the procedure of portacai al 
shunt to further trial upon a group of otherwise hopeless cases Cases 
of extrahepatic portal block, e g , cavernomatous transformation of the 
portal vein, are unsuitable for the establishment of Eck fistulae An 
attempt to do so, using a vein graft to bridge the distance from the 
foreshortened portal vein to the vena ca\ a accounted for our one total 
failure m the group of four cases of portal hypertension due to extra- 
hepatic portal bed block 

Because of the greater size of the portal ^ ein, its anastomosis to the 
vena cava (Eck fistula) mil shunt a far greater volume of blood than 
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a spleno-renal anastomosis, which, m effect makes the Eck fistula a 
more efficient shunt for the low ering of portal pressure For the abo\ e 
reason and the fact that Eck fistula operations seem to be better tolerated 
than spleno-renal vem anastomoses we now' prefer its use in cases of 
cirrhosis of the liver 

Of the eight cases of cirrhosis of the liver foUow^ed postoperanx ely 
four had splenectomy, left nephrectomy wnth anastomosis of the splenic 
vein to the renal vem stump and four had anastomosis of the portal x ein 
to the vena cava (Eck fistula) 

The mdications for portacaval shunt are clear cut m cases of portal 
hypertension xvhen due to extrahepaoc portal bed block "^^ffiereas, m 
cases of cirrhosis of the liver the problem is more complex No one 
disputes the physical facts of the blood pressure lowering effect of a 
portacaval shunt m the presence of portal hypertension but all insist 
upon a careful evaluation of the factors that establish the necessity of 
doing such an operation in an individual case of currhosis and when 
to do it 

Recent advances m the medical therapy of portal cirrhosis of the 
liver have established the fact that a percentage of these cases can be 
improved both clinically and by laboratory tests for the measure of 
hver function The abox^e facts automatically ekrmnate then all cases 
of cirrhosis for surgical consideration xxho have not had a thorough 
trial on the medical regime except those cases xx hose lives are threatened 
by hemorrhage and, even m the latter group, good judgment must be 
exercised as to the optimum ame to operate ^'S^hereas portal hx'per- 
tension is the basic causal factor of hemorrhage m cirrhosis cases it is 
/important to remember that a high prothrombin time, itself a sign of 
sex’^ere hver damage, may mcite and prolong hemorrhage Such cases 
are obviously poorer operaave risks, but failmg an energeuc consen a- 
tive regime, operation does offer a chance for life Three of our eight 
cases fell into the above group All three xx'-ent through the shunt opera- 
tion successfully but txvo of the three cases had a stormy conx'alescence 
It is true that each case has had one bleedmg episode over folloxx up 
periods of txxm years three months, one year and one year respectively, 
but m no instance xvas there xmmitmg of blood durmg these episodes 
as had occurred invariably before operation Furthermore the post- 
operatme bleedmg episodes xvere limited to the passage of tw o or three 
tarr^'" stools xxdiereas before operation bleedmg xxmuld persist for sex era! 
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Tmill I— PROIEIXS* 
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* Proteins expressed m % 


weeks In fact in two of the three cases at the time of operation the 
patients had been bleedmg for one month each and, in spite of trans- 
fusions, the hemoglobin wavered in the twenties in one and the low 
forties in the other 
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Spleno-renal anastomoses using 6 and 8 mm tubes respectively v^ere 
done in two of the three cases In the third case a vein graft using the 
superficial femoral i^ein M^as used to join the portal i^ein to the vena 
cava The objectionable use of a vein graft was necessary in this case 
on account of tissue edema Because of the small size of the superficial 
femoral vein in comparison Muth the portal vein we feel that this par- 
ticular shunt was capable of handling no more blood than the spleno- 
renal anastomoses performed in the other r\\^o cases This v^as further 
borne out by the fact that the portal vein pressure fell to only 390 mm 
of ^^ater upon opening the anastomosis We now know that all three 
of these cases should have had a shunt operation comparable to the full 
size of the portal vein— namely a direct end to side anastomosis of the 
portal vein to the vena cava It is of interest that m a year’s follow up 
on a fourth case of ciirhosis udio preoperatively had bled less severely, 
there have been no postoperative bleeding episodes In this case the 
portal vem was anastomosed end to side with the vena cava using a 
12 mm vitallium tube Furthermore \-rays of the esophageal varices 
done before and si\ months after opeiation revealed a marked reduction 
in the size of the varices postoperatively 

Ascites Excessive peritoneal fluid was found at operation in seven 
of the eight cases of cirrhosis followed postoperatively There uas no 
reaccumulation of fluid in three cases after operation Two cases re- 
quired paracentesis once and twice respectively ^^Tereas, in the re- 
maining two cases paracenteses were performed over increasing intervals 
for a period of two months m one and perhaps live more months in the 
other 

A study of poital pressure leadmgs taken at operation before and 
after opening the shunt when correlated Aiutli pre- and postoperative 
protein values, as these factors relate to the formation of ascites, vmuld 
be highly informative Unfortunately, often due to the exigencies of 
the operation, our portal pressure readings are far from complete The 
protein values before and after operation in the eight cases of cirrhosis 
M ere as shoM n in Table I 

A summaiy of the protein values before and after the formation 
of portacaval shunts in eight cases of cirrhosis of the liver is as follows 
In one case, having esophageal vances but no ascites, there was a sig- 
nificant rise in total proteins and albumin following operation In two 
other cases there was a slight rise in total proteins and albumin follow- 
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Table II— BROMSLLPH ^LEIX lESI 
Percentage of D\e E\creted \fter 30 Minutes 


Name 

Preoperative 


Postoperative 

Pahuci 

10% 


5% 

10% 






8% 



Duncan 

767177 

70% 


3S%, 



Cocozelo 

751188 

G0% (SB 15 mg 

%) 

65% 

(SB 

2 5 mg %) 

Bo\. 

777262 

45% 


10% 

30% 






20% 



Sclieingarten 

557450 

42% 


40% 



Moone\ 

536889 

20% (SB 3 5 mg 

%) 

22% 

25% 

35% 

(SB 

1 0 mg %) 




27% 



lacoletti 

784905 

35% (SB 4 mg %) 

35% 

20% 

27% 

61% 

55% 

(SB 3 mg %) 
(SB 3 mg %) 
(SB 3 mg %) 
Xo jaundice 

X'o jaundice 




39% 




ing operation tvhereas in the remaining five cases there m as a slight fall 
The role of portal hypertension and low protems as causal factors 
in the formation of ascites m cases of portal cirrhosis of the hier has 
long been Imowm Therefore the rehef of ascites following the estab- 
lishment of portacaval shunts in the above seven cases of cirrhosis 
havmg evidence of severe portal hypertension (esophageal vances) is 
not unexpected The relative importance of the portal hypertensn e 
factor in the cause and perpetuation of ascites is veil demonstrated 
however in the five cases whose proteins failed to rise to preoperative 
levels followmg the estabhshment of portacaval shunts for the rehef 
of portal hypertension Whereas m all of the cases operated upon by us 
there was evidence of severe portal hypertension such is not the case 
in all cases of cirrhosis of the hver There are some cases of cirrhosis 
%vith ascites due pnmarily to lowered proteins, a result of liver damage 
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in which the portal vein radicals have been relatn^ely little constricted 
by fibrosis 

Bromsulphalein liver function tests were performed before and after 
the establishment of portacaval shunts in seven of the eight cases of 
cirrhosis followed postoperaavely (Table 11) 

A summary of the results of this h\ cr function test is as follov s In 
four of the seven cases bromsulphalein retention decreased following 
operation, namely, 2 per cent, 32 per cent, 25 per cent and 2 per cent 
respectively Whereas in three of the cases there was a slight rise in 
bromsulphalein folloiving operation, namely 5 per cent, 7 per cent 
and 4 per cent respectively 

We realize that the number of cases is too small to make these 


findings of statistical significance, how ever, it so happened that in all 
three cases showang increased retention of bromsulphalein follouing 
operation jaundice w as present w hen the tests w^ere made— both before 
and after operation AH chemists familiar wnth the bromsulphalein In er 
function test are in agreement that the presence of an elevated serum 
bilirubm so complicates tlie quantitative determination of bromsulpha- 
lein in the blood as to intiate the accuracy of the test In view of the 
above facts then, should w^e discard the three cases in which the ac- 
curacy of the bromsulphalein tests was compromised by the presence 
of an elevated serum bilirubin, the evidence favors improvement in this 
liver function test follownng the establishment of portacaial shunts 

Unfortunately we cannot present an array of figures concermng 
other liver function tests before and after the establishment of portacai al 
shunts in these eight cases (Table III) The results w ere at least encoiir- 
aging in the two cases haiing hippuric acid excietion tests before and 
after operanon 

The behavior of the cephalin flocculation test is interesting 

The usual decrease m the prothrombin time follow ing the establish- 
ment of portacaval shunts is informative to the extent to wdnch the 


change may be attributable to improvement in liver function 


Twm of the eight cases of cirrhosis followed postoperatn ely have 


died One, the five year old child wdiose postopeiative course was com- 
plicated by polycystic disease of the kidney and chronic nephrins, 
finally succumbed to uremia twm years and tliree months following a 
spleno-renal anastomosis At autopsy the splenic vein w'^as found to have 
undergone fibrotic occlusion at the anastomosis site This occurrence 
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TviiLF III— HIPPLRIC \CID LIVER FUXCTIOX TEST 
(Xornnl Secretion One or More Gnms Per Hour) 


Name 

PreoperatvLe 

Postoperafne 

Lone 

783972 

0 52 grams 1 hr 

0 82 grams 1 hr 

Sclieingirten 

557-150 

0 8 grams 1 hr 

1 1 gnms 1 lir 

1 5 grams 1 hr 
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CEPHALIX PLOCCULAIIOX TEST 



Preoperative 

PoitoperaUze 

1 

4 + 

0 

2 

3 + 

2 + 



5 



1 25 + 

3 

4 + 

0 

•1 

1+ 

0 


1+ 

0 



0 



0 



0 

5 

3+ 

2-r 



3 + 



0 



2 + 



1 75 + 

lacoletti 

781905 

Xegatne 

4 + 


PROTHROJIBIX TIME 

Ihose cases vitli ele\ated prothrombin times usualh ha^e returned to normal 


in our first case was not altogether unexpected because it was noted 
at the completion of the operation that the splenic vein vas sharply 
angulated over the edge of the vitallium tube Our attempt to relieve 
this angulation by stay sutures was not essentially successful The occur- 
rence of angulation at the spleno-renal junction has been largely a\ oided 
in subsequent cases by mobilization of a longer segment of splenic vein 
This can usually be done by the painstaking ligation of numerous pan- 
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creatic branches Even so in one case tissue edema as so extensn e as 
to necessitate the use of a vein graft to bridge the space befneen the 
splenic and renal vems 

Though complete hbrotic occlusion of the anastomosis vas noted 
at autopsy no doctor faimliar nnth this child’s preoperauve and post- 
operanve course (and there were many) but would attest to her remark- 
able clinical improvement following operation Attempts at controlling 
an episode of bleedmg that had recurred almost daily over a period 
in excess of a month had definitely proven a losing game in this child, 
until the situation of extremis was reversed follownng operation Con- 
sidering the progressive improvement this child made over the year 
following operation m comparison with the steady dovnhill course 
during the year preceding operation is convincing evidence that the 
spleno-renal shunt v^as delivering a good volume of blood o\er the 
period And, it is my opinion that the fibrotic narrowing of the anas- 
tomosis progressed at a ver)’- slow rate with at no ame the sudden 
intervention of tlirombus Furthermore, there is no evidence of the^^ 
latter upon careful examination of the specimen 

Infra red photographs to show superficial collateral vessels o\ 
abdomen taken three w eeks after and fourteen months after op 
wmuld support the above conclusion 

The second to die of the eight cases of cirrhosis fo 1 
operatively lived for one year follow ing the establishment 
renal shunt This forr\''-tw o year old man had a very bad 
present illness going back months beginning WTth loss in w 
and appetite, jaundice and ascites supervened There 
the A/G ratio and a 4 plus cephalm flocculation test F 
tion the man gradually gained strength and w^as fin 
part time The ascites never recurred followung > 
hospital 

Our last follow'^ up on this patient w^as some > 
the onset of his last illness We understand the c- 
was sudden wnth a fever and some abdominal dit 
another hospital with a temperature of 104° F 
do^vnhIll, he became stuporous shortly after " ■ < 
days later w^as punctuated by an episode of hemo 
recently received the pathological specimen in 
completed the study of the liver The spleno-* 
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found to be patent in the specimen though, due to the considerably 
larger renal vein, the walls v ere soniew hat fluted bordering the junction 
with the splenic vein Hov ever, union ben\ een the splenic and renal 
veins M as Arm There v as no thickening of the i ein v alls or other 
evidence of irritation by the vitallium tube The intinia v'as everywhere 
intact No tltrombus v'as present and within the vitallium tube there 
w as full freedom of space for blood flow 

It IS obiious from the specimen that the spleno-renal shunt in this 
case Avas capable of handling a considerable volume of blood though, 
no doubt, not nearly so much as an Eck fistula It w ould appear from 
the high fever this man had upon entering the hospital that he may 
ha\ e had some kind of infection or toxemia At any rate rapid failure 
of the In er, as no doubt this man had, can in a matter of a few hours 
so affect prothrombin as to constitute a tremendous factor in the in- 
citing of hemorrhage in a patient pro\ en to have esophageal \ arices 
It is a matter of interest that our operative notes re\ eal this man’s portal 
pressure as exceeding 500 mm of water— the highest by 50 mm of any 
case so far recorded by us These facts w ould argue for the choice of 
Eck fistula (portal vein to \ ena ca\ a) anastomosis in this man though 
It IS unlikely that the difference w ould have been adequate to meet the 
onslaught of a rapidly mounting prothrombin time— a terminal e\ent 
Siivniw y A report of fourteen cases in wTich portacaval shunts 
W'ere established w'as presented The technique, indications for operation 
and the type of portacaval shunt to be employed w ere discussed The 
role of the portacaval shunt in ameliorating the se\ erity'^ and frequency 
of hemorrhage in cases of portal hypertension w’^as illustrated 

The influence of the portaca\al shunt on ascites w'as emphasized 
Blood protein levels before and after the establishment of porta- 
caval shunts in eight cases of cirrhosis of the liver w ere reported 

Bromsulphalein excretion figures before and after operation w ere 
presented Finally, the effect of the portacai al shunt on hippunc acid 
excretion, cephalin flocculation and the prothrombin time in cases of 
cirrhosis w^as discussed 

\/ Conclusions The number of cases has been too small and the data 
accumulated msuflicient to draw sw eeping conclusions Of one thing 
w^e are sure, how^ever, and that is that unless the operation is carried 
out with infinite care as to details (and there are many ) the chances of 
the portacai al shunt remaining patent are practically’^ nil 
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A REVIEW OF 401 CASES OF EARLY 
AMBULATION* 


Kim Cakavarro 

Senior Assistant Resident, Presb 3 ferian Hospita! 


paper is a discussion of 401 cases of early ambulauon 
occurring at Presbyterian Hospital bet\^een September 
1944 and Jul}^ 1945 The method of handling these cases 
postoperaavely is described and particular emphasis is 
placed upon the postoperative complications which oc- 
curred The contraindications to early ambulanon are briefly dis- 
cussed and the series is compared with a similar group of cases, not 
ambulated, taken from the Surgical Files of 1943 

Method The general method of handling these cases is as foUovs 
As soon as the patient has fully recovered from the anesthesia, he 
IS put up in a high gatch and encouraged to move about in bed and to 
take deep breaths The next morning an abdommal binder is applied 
and the patient is allov ed to stand beside the bed, remaining up about 
15 minutes That afternoon he is again alloAved up and assisted in 
walking about the bed The second day he is assisted to the bathroom 
and thereafter is allowed up and around as desmed 

Each case is considered from the point of ineu' of certain contra- 
indications before the order for early ambulation is given These con- 
traindications fall into several groups Prolonged preoperatn e bed rest, 
cachexia, cardiac insufficiency, recent coronary occlusion, shock, severe 
anemia, hemorrhage or fear of hemorrhage and the presence or sus- 
pected presence of thrombi or emboli make up the first group Suppur- 
ative conditions such as pentomtis, pancreatitis and cholangitis make up 
the second group Insecure anastomosis, copious tamponade and dif- 
ficult hernial repairs in Avhich the tissues available are of poor quality, 
form a third group Simple drainage is not a contraindication to early 
ambulation, nor is the presence of a Miller-Abbott tube In the final 
analysis the decision to allow the patient up is left to the surgeon who 

* This paper sponsored and discussed bj Dr Allen O Whipple, Valentine Mott Pro£es'==or of 

College of Phjsicians and Surgeons, Columbia Uni\ersit% on October 10, 1945 before the loin 
Graduate Fortnight of The Neu York Acaderaj of Medicine 




401 Cases of Eaily Ambulation 


265 


has done the case 

Data There have been 401 cases of early ambulation at Presbyter- 
ian Hospital between September 1944 and July 1945 In this series 77 6 
per cent of the cases were closed with silk, 10 2 per cent with gut and 
1 2 2 per cent with cotton or other suture material No particular type 
of abdominal incision has been favored Fifty-eight per cent Mere 
M'alking by the end of the second P O day, 75 per cent by the end of 
the third P O day The remainder were m alking by the 5th P O 
day The average length of stay m the hospital postoperatively was 
1 1 3 days 

The types of cases, the average day up, the average duraaon of 
temperature, the average maximum temperature, the average length 
of stay P O , and the P O complications are given in Table I Table 
II gives the occurrence and type of P O complications m a similar 
CTroup of cases, not ambulated (taken from the surgical files of 1943) 
Table III summarizes the P O complications in the rvi 0 groups 

Detailed re\ lev of the complications occurring in the early ambu- 
lation group is as follow^s 

Pulmonaiy There %vere eleven cases of bronchopneumonia, none 
severe All eleven cases, hoM^ever, were not ambulated until the fourth 
or fifth PO day In every instance the pulmonary pathology and 
symptomatology disappeared rapidly as the patients were ambulated 

Twm cases of atelectasis occurred withm the first twenty-four hours 
after operation Both Avere relieved by vigorous coughing and back- 
thumping Neither case developed subsequent bronchopneumonia and 
both were ambulated on the third P O day 

Vascular There were 3 cases of phlebothrombosis The first oc- 
curred in a patient convalescing after a hermorrhaphy He u'as ambu- 
lated on the fifth P O day and on the eighth P O day had a fully 
developed phlebothrombosis in one leg He u^as put back to bed and 
made an uneventful recovery 

The second was in a case of acute appendicitis, ambulatory on the 
first P O day and discharged on the fifth P O day Two days later 
he returned with bilateral phlebothrombosis and x-ray evidence of a pul- 
monary mfarct Bilateral vem hgation was performed and the patient 
subsequently recovered 

The third case developed phlebothrombosis eighteen days after a 
resection of the large bowel for carcmoma This patient had been 



Average COMPLICATIONS 

Average Duration Average 

Average Length of of Temj) Maximum Broncho- Atelec- Phlebo- Pulmonary Calheri- 

Types of Cates No Day Up Stay P O (Dai/s) Temp pneumonia ta\is ihrombotit Infarct zation 

(jiill Bladder 
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COMBINED PENICILLIN AND HEPARIN 
THERAPY OF SUBACUTE BACTERIAL 
ENDOCARDITIS^ 

Fiogiess Report ,of the Fust Seven Consecutive Successfully 

Tieated Patients 

Leo Loeave, Philip Rosenblatt, Harra J Greene 

HE results following the combined use of penicilhn and 
heparin in the treatment of subacute bacterial endocar- 
ditis have been published previously,^ - the response 
to the conjoint therapy being noted imtially in se\en 
consecutive, unselected patients suffermg from the dis- 
ease The original report^ stated “Further obsen-ations will be required 
to determine the permanence of results, but the immediate effects sug- 
gest uniformly successful sterilization of the blood and relief of chnical 
manifestations ” M'e non record the follon -up data (Table i ) of the 
initial series of seven panents whose progress has justified the earlier 
evaluation 



Comment 

Seven consecutive, unselected patients w ith subacute bacterial endo- 
carditis w'^ere treated by the combination of penicillin and heparin In 
each instance the outcome seemed signally successful, the blood cultures 
became sterile and the symptoms of fever and to\emia abated 

The present report is m the nature of a follow-up review^ after a 
post-therapy interval that approximates tw'o years In this interim one 
of the patients died due to intractable congesme heart failure An 
autopsy could not be obtained but the patient had shoAtn no signs of 
bacterial activity for at least six months prior to death A second patient 
IS still incapacitated as the result of protracted heart failure She AAas 
hospitalized for this and comphcatmg rheumaac activirs^ Repeated 
blood cultures w^ere negative The rheumatic activity’- subsided with 
salicylates and bed rest but she w^as discharged wnth residual manifesta- 

* From the Department of iledicine and the Department of Laboratories, Jewish Hospital of 
Brooklj n 
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tions of myocardial embarrassment There has smce been slow but pro- 
gressive response to treatment 

The remaining five patients have been completely rehabilitated, the 
youngest, a child of nine, is attending school Of the four adults, one 
IS tvorkmg as a retail salesman, another as a waiter in a night club, a 
third as secretar)^-, and the fourth as a machine operator 

During this post-treatment period, several of the patients have had 
upper respiratory infections without activation of the endocarditis Pa- 
tient No I has successfully sunuved the measles, a severe tonsillitis, 
tonsillectomy and adenoidectomy Patient No 7 was rejected in his 
Army physical examination merely on the basis of poor vision His 
present work as a machine operator requires that he climb daily three 
flights of stairs 

Summary 

A post-treatment obsen^ation period approximatmg nvo years rela- 
tive to the original seven patients treated for subacute bacterial endo- 
cardms by combined penicillin and heparm therapy justifies the 
conclusion that the immediate effects of successful sterilization of the 
blood and the relief of clmical manifestauons have been maintained 
Observation of this mitial group 'wiU be continued and later reports may 
further indicate the relative permanence of the successful therapeutic 
result 
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Tostwcn Expansion of Semoi House Staff 
Eosnwns in the Mount Sinai Hospital 

I Snapper 

Director Aledical Education TJie Mount Smai Hospital 


The problems of medical education con- 
nected iiith the return of man\ tliousands of 
Arm\ and Navj Jledical Officers to cnibnn 
hfe are manifold The greater part of these 
men desire postgraduate training Mam are 
interested in postgraduate lecture courses, 
others wish to uork for a period of one or 
more montlis as postgraduate students in 
different departments As far as the ca- 
pacitj of the hospital permits it usualh is 
not difficult to cope wtli such wishes 

One of the major problems is presented 
bi the desire of hundreds of returning Med- 
ical Officers to receive supplementarj hos- 
pital framing as assistant residents and 
residents Most of tliese men ha\e been ob- 
liged to join the Armed Forces after 9- 
month or 12-month periods of internship 
and it can be readil\ understood that thev 
feel the neeessitv to complete their house 
staff training In addition, large numbers 
of Medical Officers had already decided be- 
fore thei went into the Armj or Naw to 
specialize m mediane or surgery Often thev 
had started their specialized framing before 
the war and now after discharge from the 
Service they try to obtam residencies m the 
speaalties in which thej are interested 
FinaUv, there are many Medical Officers 
who have already worked as general practi- 
tioners for one or more jears and who, dur- 
ing their mihtarv career, have decided to go 
in for specialties 

The Trustees of the Mount Smai Hospital 
felt it imperatne to cope as much as pos- 
sible with the needs of the returning Medi- 
cal Officers This decision required the insti- 
tution of new assistant residenaes and resi- 
dencies In order to obtain the necessarv 
expansion of the house staff, several difficul- 
ties had to be o\ ercome In the begmnmg it 
even seemed that these plans could not be 


realized because of hmitation of house staff 
quarters and dimng room facihties How- 
ever, bv the mtroduction of certam impro- 
visations and reorganizations a considerable 
increase of both house staff quarters and 
dining room facilities could be obtamed 
Thereafter, it was possible to submit the 
following plans which ultimatelj were ac- 
cepted for implementation 

1 All pre-existing Assistant Residencies 
and Residencies are to be filled by return- 
ing Medical Officers as soon as the positions 
become free After April 1, 1946, practicaUv 
all pre-existing Assistant Residencies and 
Residenaes will be occupied by returning 
Medical Veterans 

2 Creation of new Residencies 
a Medicine 

(1) The Mount Smai Hospital has two 
Medical Services, each of which had one 
Resident As of January 1, 1946, the house 
staff of each Service will be headed by two 
Residents 

(2) The Mount Sinai Hospital had under 
wartime conditions 8 senior mterns who 
served a mixed mternship By April 1, 1946, 
these mixed senior mternships have been 
abohshed Six of these 8 senior interns will 
be replaced bv Assistant Residents m Medi- 
cine who will serve for 8 months in General 
Medicme, 2 months m Neurologv and 2 
months in Pediatrics 

(3) The Mount Smai Hospital alwavs 
had 2 Medical Resident Phvsiaans in the 
Senii-Pi IV ate and Private Pavilions On 
Januarv 1, 1946, this number was increased 
to 6 Each of these 6 men wdl work for 8 
months in the Private Pavihons and for 4 
months in the medical w ards of the hospital 
Durmg the latter period each will act as 
the third assistant Resident in the Medical 
M ards, which will bring his training under 
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the direct supen ision of the medic d chiefs 

Four Resident plnsicians ire sufficient to 
handle the iiork connected nith the medical 
patients in tlie Semi-Priiatc and Priiate 
Pauhons It hen 4 Residents are on dut\, 
enoiifrli time is nailable to permit them to 
attend medical lectures and other educa- 
tional actnities iihicli are going on dailj in 
the Hospital, usualh hetueen 4 and 6 P If 
Measures are taken in order to obtain i 
closer supen ision of the uork of the Medi- 
cal Residents in the Prnate and Semi-Pri- 
\ate Paiilions bj' the Attending Stall mem- 
bers whose patients were admitted 
b Pediatrics, Orthopedics, Ophthalmology, 
Pathology, Neuroloqy and Radiology 

In addition to the normal number of pre- 
war Residencies, an extra one-} ear Assist- 
ant Residence was cieated in Pediatrics, in 
Orthopedics, in Ophthalmologe and in 
Pathologe Hie Department of Neurologi 
opened two new Assistant Residencies, the 
Department of Radiologe two new Resi- 
dencies and three jiositions for Postgradii ite 
students 

c Neurosurgery and Urology 

Measures were taken permitting the cre- 
ation of a new' Residenci in Neurosurger} 
and a new Assistant Residence and Resi- 
dence in Urolog} which had not existed un- 
der pre-war conditions 
d Pathology 

The number of Residents m Pathologe 
was increased from 2 to 3 ^Vpart from tlie 
regular Residents, tlie Department of Path- 
olog\ has ilwais had a considerable num- 
ber ( ibniit 10) of Pellows ind Research 
Assistants Ihesc positions are from now on 
reseri ed for returning Medical Officers and 
within .1 \ear these positions will all be held 
b\ Veterans who will he ti lined is Post- 
graduate students 
e iiurycry 

Insteid of the senior interns who, during 
wartime rotated through the surgical sei\- 
ices, two new positions of junior assistant 
residents are created Ihese men will rotate 
through General Surger\, Urologi (0 
weeks), Orthopedics (4 weeks), and Ginec- 
olog} (6 weeks) 

Ihe Mount Sinai Hospital had two As- 
sistant Residents and two Residents in the 
Surmcal IV lids containing around 120 beds 


Ihe Surgical Chiefs were of the opinion 
tliat in increase in tins number would lead 
to an undesirable dilution of the operating 
ictiMties of tlie Residents It followed that 
an increase of the surgical resident training 
in the Mount Sinai Hospital could onlj be 
obtained b\ a reorganization of the Surgical 
Vssist int Residenci and Residenci in the 
Seim-Priiate and Private Paialions On an 
a\erage, there are 150 surgical patients ui 
the Semi-Prnate and Private Pauhons of 
the Hospital Surgical Residencies in the 
Prnate and Semi-Prnate Pauhons have 
certain innate deficiencies which can parth 
be remedied but can never be cured en- 
tirel} The mam objection against such a 
Residenci consists of the fact that Sur- 
gical Residents in the Private Paiihons can- 
not be allowed to perform independentli 
surgical intenentions The practical work 
of such Residents can, therefore, at best 
consist onh of assisting expert surgeons at 
operations 

Notwithstanding this deficienci it has 
been possible to remodel the Surgical Resi- 
dencies in the Private Pavilions in such a 
wa\ that a sear of intense and frmtfiil in- 
stnicbon in surgers resulted In peacetime, 
the number of Assistant Residents and 
Residents m Surgen in the Prnate Pa- 
idions laried from C to 8 It was decided 
to increase tins number to 18 Resident Sur- 
geons, 9 of these are to be appointed e\er\ 
Januan 1st, the second group of 9 e\en 
luh 1st During the first 6 months of their 
appointment these resident surgeons will 
work as Assistant Residents, the second 
half-sear as Residents In order to stream- 
line the work of the Surgical Vssistant 
Residents and Residents, the considerable 
number of operating surgeons who admit 
patients to these pavilions was diiided into 
0 groups 

’lliree of tliese groups consist each of an 
attending Surgeon of the Jlount Smai Hos- 
pital with his Associate The 4th group con- 
sists of the Chief Gjaiecologist with 3 of his 
colleagues and Associates 

Ihe otli group consists of the Ittending 
Urologist with one Associite 

Hie Cth group designated as ‘ the Pool’’ 
is formed by all the other surgeons who op- 
erate in the Prnate and Semi-Prnate Pa- 
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Tabie I 

P0S1A\AR INCREASE OF ASSISTANT RESIDENCIES AND 
RESIDENCIES OF THE MOLNT SINAI HOSPITAL 



-iSSISTAXT 

Peacetime 

Resideitts 

Post-u-ar 

RESroE'STS 

Peacetime Postu.ar 

Gmecologi 

1 

1 

I 

1 

Mediane (wards) 

0 

6 

2 

4 

Medicine (priiate) 



2 

6 

Neurologi 

2 

5 

I 

1 

Ophthalmologi 

1 

2 

1 

1 

Orthopedics 

1 

2 

1 

1 

ENT 

1 

1 

1 

1 

Pathology 



2 

3 

Pediatrics 

2 

3 

1 

1 

Radiology 



4 

6 

Surgery (a\ ard) 

2 

2 

2 

2 

Surgery (prii ate) 

4 

9 

4 

9 

Urology 


1 


1 

Neurosurger\ 




1 

Anesthesiologi 



2 

2 


14 

32 

24 

40 


\ ihons 

lo each of the first 3 groups mentioned 
aho\e, one Assistant Resident and one Resi- 
dent are assigned One Assistant Resident 
IS assigned to the gynecological group, an- 
other Assistant Resident to the urological 
group To the pool 3 Residents and 3 As- 
sistant Residents are assigned The Assist- 
ant Residents and Residents make daih 
rounds -with the surgeons to whom thei are 
assigned, assist at the operations of these 
surgeons and take care of the after treat- 
ment of the patients 

The one remaining Assistant Resident 
works as an Assistant Resident m the De- 
partment of Urologi of the Hospital The 
3 remaining Residents work as Assistant 
Residents in the Wards because at the same 
time tile regular peacetime Assistant Resi- 
dencies in the Wards haie been abolished 

The schedule dnides the jear into 6 
periods of 2 months each Each of the as- 


signments mentioned aboie lasts for 2 
months Each man works one period of 2 
months as Assistant Resident in the ards, 
works for 2 periods of 2 months each in the 
Pool For the remaining 3 periods of 2 
months each, he is assigned either as an As- 
sistant Resident or Resident to one of the 
first 3 groups or as an Assistant Resident 
to the Gynecologists or the Lrologists or as 
an Assistant Resident to the t rological 
Wards 

For the returned \rm\ Veterans who 
work as House Staff Members or Postgrad- 
uate students, a teaching program has been 
organized 

I Elen dai between 4 and 6 PM, Sur- 
gical, Orthopedic, Neurosurgical, Urolog- 
ical, Gmecological and other demonstrations 
and lectures are held The resident group 
IS assigned to be present at the monthli 
Surgical Departmental Conference, the Uro- 
logical Conference, the Gmecological Con- 
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ference, etc The\ also attend the Clinical 
Pathological Conferences Mhich are held 
once or twice a -week in the Hospital 

2 A special iieeklv -v-ra^ conference for 
the Senu-Pn^ate and Private PaMlions has 
been created Here the Residents present a 
short clinical resume of the case historv of 
their patients, hereafter the Radiologist 
discusses the x-ray films taken of the pa- 
tients 

3 A special iv eekp Surgical Pathological 
Conference for the Senii-Pri\ ate and Pri- 
aate PaMlions has been organized -where the 
surgical specimens obtained during tlie v eek 
in these pa\ ihons are demonstrated and dis- 
cussed bj the Patliologist 

4 Each surgical Resident and each As- 
sistant Resident has to follow one exening 
a -week for 2 hours a course in Surgical 
Pathology where, after demonstration of the 
microscopic specimens bv an instructor, the 
Residents, themseh es, stud\ these specimens 
under the microscopes under supervision 

5 Finalh, Columbia Uni\ersit\ has placed 
one dissection room and 2 bodies at the dis- 
posal of the i\Iount Sinai Hospital where 
each Assistant Resident and Resident fol- 
lows a course m practical dissection under 
stiict superMSion b\ an expert instructor 
in an itom\ 2 e\enings per week for 4 
months 

In this wa^ the Surgical Residencj in the 
Seim-Pri^ ate and Prnate PaMlions has been 
transformed to a leai of careful and in- 
tensne training in Surgerj This lear Resi- 
dency offers not onh well superMsed ob- 
senation and surgical diagnosis at the bed- 
side with daily assistance at operations, but 
also basic medical training in \mtom\. 
Surgical Pathology and X-raj diagnosis 
Tlie practical training is rounded up ba 
daih clinical demonstrations and discussions 
of surgical and aUied problems 

It seems fair to weigh the ad\antages and 
disadiantages of such a Surgical Residency 
in the Semi-Pri\ate and Prnate PaMlions 
as compared wath a Residency in the Sur- 
gical Wards of the Hospital 

1 he mam disadi antage that 1 Resident 
in the Pm ate PaMlions is not in a position 
to iieiform independently ani kind of ma- 
jor surger^, can ne%er be entireh o\er- 
coine In the scliedule described this de- 


ficiencx IS at least parth remedied because 
eier% Resident in the Prnate PaMhon 
works for a period of 2 months as an As- 
sistant Resident in the Surgical Wards of 
the Hospital This period always falls in tlie 
second part of the assignment when the 
Prn ate Surgical Resident Ins already ob- 
tained a certain amount of experience. It 
will thus be possible to assign him during 
this two-month sojourn in the Wards a cer- 
tain amount of independent siirgen 

Tliree of each group of 9 men will, m ad- 
dition to this two-month Assistant Resi- 
dency in the Surgical Wards, also work for 
2 months as an Assistant Resident m tlie 
Urological Wards 

The Residencs in the Prnate Pavibons 
howe\er, has not only disadvantages Vs a 
matter of fact, it has major advantages In 
this connection the more intimate parbci- 
pation of the Prnate Resident in tlie work 
of the Surgical Chief ma\ be mentioned 
The attending Surgeons, although well ac- 
quainted with the medical and surgical 
problems of all their ward pabents, actu- 
alh perform onh a hnuted number of op- 
erations on w ard patients Part of the tech- 
nical work in tlie Surgical wards is assigned 
to Associate Surgeons and Adjunct Sur- 
geons The Ward Residents, therefore, re- 
cene tlie major part of tlieir technical 
training from the ^ounger Surgical Staff 
members and ]ia\e onh relabieh little di- 
rect contact wuth the Chiefs In the Private 
PaMlions the Surgical Chiefs perform all 
the operabons upon their patients person- 
aUj Since each Attending Surgeon has 
about 15-20 patients m the Private and 
Seiiii-Pmate Paiilions, the personal teacli- 
ing of the Assistant Resident and Resident 
in the Pri\ ate Pai ilions b\ tlie Surgical 
Chief himself is much more intensn e than in 
the Ward 

Anotlier point has also to be con'^idered. 
In tlie Hospital Wards the Surgical Chiefs 
perform onh the more complicated inter- 
1 entions The Ward Resident, therefore, 
learns the technique of hernia, — appendix, 
simple gall bladder, — simple stomach opera- 
tions — from the lounger Attending Sur- 
geons In the Prnate Panlions conditions 
aie different and the Residents in the Pri- 
1 ate Pa\ ilions are instructed in the tech- 
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nique of all operations — simple and compli- 
cated — b\ the Cliiefs tliemsehes 

Finalh, the iinount of medicall\ useless 
actiMties which the Hospital Adnunistration 
requires of Ward Residents has in the 
course of ^ears reached colossal dimensions 
This results m a considerable amount of loss 
of time to the AVard Residents It is well- 
nigh impossible for the Ward Residents to 
be present at the educational functions of 
the Hospital unless these are organized at 
night The AVard Residents would not be in 
a position to follow the courses of instruc- 
tion outbned aboie as organized for the 
Residents in the Prnate Paiilions 
The Residenci in the Prnate Paiilions, 
therefore, offers valuable training in clinical 
and operatne surgen and in the basic med- 
ical sciences and suits e\acth the needs of 
the returning Medical Officers and forms 


an excellent preparation for further spe- 
cialization m Surgerc It is to be foreseen 
that in the future the Alount Sinai Hospital 
maj well reqmre such a cear Residence m 
the Private Pavilions as a prerequisite for 
A\ ard Residencies in Surgerj, Urologv, 
Gvnecologv, and Orthopedics 
In this wav the number of assistant resi- 
dencies has been increased from to 32, 
of residencies from 26 to 40 In addition to 
this creation of 32 new positions on the 
House Staff, the reorganization of the medi- 
cal and surgical residencies in the Semi- 
Private and Private Pavilions has trans- 
formed the former 2 medical and 8 surgical 
residencies in these Pavihons into educa- 
tionallv V aluable assignments 

Ihe factual increase, therefore, amounts 
to 42 Senior House Staff positions 
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FACTORS COMAION TO SURGICAL 
LESIONS OF THE BILIARY TRACT 

Allev O M'hipple" 

V introducing the symposium dealing \\ ith the treatment 
of se\ eral of the important lesions of the biliarv^ tract it 
IS my dur\^ to call attention to the three factors that 
determine the pathogenesis of e\ er)'’ lesion of the biliary 
tract requiring surgical therapy These factors are, first, 
disturbed metabolism of cholesterol and salts of the bile acids resulnnsr 
in gallstone formation— this may be named factor M Secondly is the 
factor of infection or inflammation, spoken of as I The third factor 
IS obstruction, or factor O Singly or in combination one or more of 
these factors is present in the pathogenesis of e\ erj^ lesion of the biliar)* 
tract requiring surgerj'’ 

A knowledsre of these factors and the locanon of them in the dif- 
ferent parts of the biliary tree is of the greatest help m the diagnosis 
of the lesions, in determining the mdicanons for therapy, in folloMong 
the postoperative course of the panent, in treating the complications and 
in givmg the prognosis after operanon 

As an example A patient vith a histors'^ of repeated attacks of 
bihar}'' colic y ithout jaundice is seized y ith sei ere right upper quadrant 

* From the Depnrtment ot Sure.er\ Columbia PrLi»b>te'ian "Medicil Center New \ ork N \ 

Read at S%mpo‘^iiim on Biliarx Tract Sur{,er\ Sec ion of Surt.er\ The New York \cademy ot 
Nledicine Februara 1 1946 
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pain followed by evtreme tenderness over a palpable mass m the region 
of the gall bladder Factors Al and I can be considered present and 
limited to the gall bladder Cholecystectomy is indicated An acutely 
inflamed gall bladder containing a single large stone is removed The 
patient has a smooth postoperative course without jaundice and with 
normal bowel movements The factors M and I have been removed 
Factor O was not present 

Another example A patient, 52 years old, \wth no history of preii- 
ous attacks of pain develops a gradually increasing jaundice and acholic 
stools A large pear-shaped gall bladder develops in the right upper 
quadrant The diagnosis of a carcinoma of the bile duct or ampullar 
region below the cystic duct with factor O as the single factor in the 
pathogenesis of the disease is obvious If at operation the gall bladder 
only IS drained, factor O is still present and the biliary fistula will per- 
sist Thus the prognosis is detennmed by evaluating factor O 

For the medical student as well as the practiuoner a clear under- 
standmg of these factors in relation to pathogenesis, diagnosis, operative 
indications and procedure, postoperative course and late prognosis in 
biliary tract disease requiring surgery is essential Attention to these fac- 
tors and their location in the biliary tree makes the study of bile tract 
disease interesting, the therapy sound and the prognosis accurate 
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THE SURGICAL TREATMENT OF 
ACUTE CHOLECYSTITIS*^ 


Introductory Reurnks 
George J Heuer 

Cliicf of Surgcr> New ^ ork Hospital 


WA.S, I think, in 1910 or 1911 that a private patient of 
Dr Halsted was admitted to the Johns Hopkins Hospi- 
tal with the symptoms and signs of acute cholecystins 
I saw the patient with Dr Halsted He decided to oper- 
ate, and so as soon as the patient was properly prepared 
she was taken to the operating room I assisted Dr Halsted at the 
operation 

The gall bladder w^as large and acutely inflamed and the omentum 
was loosely adherent to it Without hesitation and without comment 
to indicate that he was doing something unusual he proceeded to do a 
cholecystectomy It was the first cholecystectomy I had seen for 
acute cholecysntis I was struck by the smooth convalescence of the 
patient and the case made a great impression upon me 

At the time, cholecystostomy wuth drainage was practically the 
universal treatment for gall stone disease of the gall bladder, and the 
deliberate attack upon the gall bladder in the acute phase of acute 
cholecystitis Avas rare indeed W’hen in 1922 I w^ent to Cincinnati, I 
found again that operation for acute cholecystitis was not practiced, 
the acute process being allow'ed to subside, and if and w'hen it did 
subside, cholecystostomy was commonly done although cholecystec- 
tomy w^as being discussed and practiced 

I had a good opportunity in Cincinnati to observe the course of 
acute cholecystitis under a w^aiting policy I have to admit that I ob- 
served the gall bladder perforate wLile the patient w as in the hospital, 
and that I saw not only e\tracholecystic localized abscess but generalized 
peritonitis supervene I also obsert^ed that the gall bladder in acute 

* Read before the Section of Surgery of The J«en A orb Academy of Aledicine 1 February 1045 
From the Department of Surgery of The Ve« Aork Ho pital and Cornell Lnirer ity Aledical 
College 
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cholecystitis may proceed in its pathological course to gangrene and 
perforation in the presence of subsiding and minimal signs and symp- 
toms Such observations led me to operate more frequently and to 
encourage my resident staff to operate in the acute phase of the disease, 
and before I left Cincinnati to come to New York I had decided that 
early operation in acute cholecystitis vas the surgical treatment of 
choice 

Early operation in this disease v as then established by me as a policy 
to be followed by my staff on my ward sennce at the New York 
Hospital, and it has consistently been followed since September, 1932 
Dr Glenn will tell ^mu the results of such a consistent policy 


THE SURGICAL TREATMENT OF 
ACUTE CHOLECYSTITIS 

Frank Glenn 

\^«ocnte Profe«;«;or of Clinicnl Surpcrj Cornell Medical College 


ER a period of thirteen years, from September 1, 1932, to 
September i, 1945, a total of 527 patients with acute 
cholecystitis were operated upon in the New York Hos- 
pital There v ere thirteen deaths— a mortality rate of 
2 46 per cent It is the purpose of this discussion to pre- 
sent our definition of the surgical treatment for cholecystitis and to 
elaborate in some detail the operative procedures that are commonly 
employed In the discussion of these operations the indications and con- 
traindications for each procedure are reviewed and the resulting com- 
plications discussed 

By the surgical treatment of acute cholecystitis we mean operating 
upon the patient when adequately prepared unless there is some contra- 
indication that IS not immediately reparable The gall bladder has been 
removed in 460 patients, or 87 4 per cent of those subjected to operation, 
and cholecystostomy Avas performed in si\ty-seven cases, or 12 6 per 
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cent The addmonal procedure of exploration of the common duct has 
been limited to those in which indications tv ere definite, and these 
totalled 47, or 8 9 per cent The policy has been adhered to that the 
Avelfare of the patient is continually kept in mind and that the operative 
procedure employed has been one of the greatest possible benefit and 
least hazard The operation is not decided upon entirely before the 
procedure is undertaken For instance, if during operation a cholecys- 
tostomy seems to be the procedure of choice, a cholecystectomy is 
abandoned 


ACLTE CHOI ECX STITIS— KEy X ORK HOSPITAL 
September 1, 1Q32, to September 1, 13i5 

Total cases 527 

Deaths 13 

Xlortahta - ^6% 

Operatne Procedures 

Cllolec^ stectonn iSO 

Cholec\stostom\ 67 

(12 6% of total operations) 

Common Duct Exploration 

Cholecystostomy was performed in 67 instances and was folloy ed 
by 5 deaths This procedure is clearly indicated under certain circum- 
stances, as when the patient is too ill to withstand cholecystectomy or 
when cholecystectomy presents too great difficulties For the extremely 
debilitated patient or for the very ill, ■« e doubt if there are any contra- 
indications for cholecystostomy because it may be done under local 
anesthesia, disturbing the patient very little, and at the same time the 
simple procedure may be a hfe-saving one The decompression of the 
biliary tract averts catastrophe by preventing progressive liver damage 
if complete biliary obstruction is present 

In determining the type of operation to be done, the gross appear- 
ance of the presenting pathological changes is of importance In the 
first place, if there is gangrene and perforation vvnth accompanying 
generalized peritonitis, simple drainage of the abdomen together with 
cholecystostomy is indicated If there is gangrene and perforation vv hich 
has resulted in localized peritonitis or abscess in the region of the extra- 
hepatic portion of the gall bladder, then one ma^ choose between 
cholecystectomy and cholecystostomy How ev er, in the presence of ex 
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tensive adhesions of omentum to the gall bladder and into the biharv^ 
fossa, It is indeed questionable whether these should be disturbed and a 
cholecystectomy done If the patient is unusually ill and if postoperauve 
complications appear in the offing, then certainly cholecystectomy 
should not be attempted Perforation of the gall bladder with a small 
abscess or perforation into the adjacent liver tissue is no contraindication 
to cholecystectomy The patients with simple acute cholecy’stitis are in 
general best treated by cholecystectomy 

Common duct exploration in acute cholecystitis has been limited in 
our clinic to those patients with unequivocal indication of common duct 
obstruction If this exists, common duct exploration should be under- 
taken even though it adds additional risk to the procedure The inci- 
dence of postoperanve comphcaaons is in this series apparently 
increased At the same time it may be said that these patients are usually 
in the groqp that is more seriously ill For the extremely ill, jaundiced 
patient, decomp^cJSion (that is, cholecystostomy) may be utilized as a 
compromise procedure, having in mind, of course, followmg the sub- 
sidence of jaundice, the exploration of the common duct with the 
patient in a greatly improved condition 

The presence of jaundice requires the determination of blood pro- 
thrombin and the evaluation of any bleeding tendency, and in the pres- 
ence of acute disease nme may not be afforded for this For such panents 
the use of whole blood transfusions and parenteral administration of 
Vitamin K may prevent serious postoperanve hemorrhage 

The common duct v as explored in 47 of these patients, an incidence 
of 8 9 per cent Stones were recovered in 29 of these, or 61 7 per cent 
It IS probable that the opening of the common duct in the pauent with- 
out stones does not materially increase the postoperauve comphcanons 
On the other hand, failure to remove common duct stones may lead to 
catastrophe Therefore, when the surgeon is unable to conclude definitely 
whether or not there are stones, it may be better judgment to open the 
common duct 

The operation of choice in acute cholecystitis is cholecystectomy 
The removal of the gall bladder interrupts the pathological process and 
averts the danger of gangrene and perforation This procedure is some- 
times contraindicated because of (i) the presence of peritonitis due to 
perforation of the gall bladder In this situation an extensive operation 
IS contraindicated because of the gravity of the patient’s condition 
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(2) Condinons A^hich make it difficult to identify the important struc- 
tures in the biliary fossa A^'hen the gall bladder is greatly distended and 
adherent, the adjacent Mscera may be so distorted that anatomic rela- 
tionships are obscured In this situation there is danger of inadi ertently 
injuring the hepatic vessels or the common duct (5) The presence of 
a severe jaundice caused by obstruction in the common duct is a con- 
traindication to an e\tensi\ e operative procedure It is usually better to 
drain the gall bladder and thereby relie\ e the jaundice than to subject 
the patient to removal of the stone from the common duct (4) In a 
patient v hose general condition is so gra\ e that a general anesthetic 
and prolonged operation are not justified This state of affairs is likely 
to arise vdien the cholecystitis is superimposed upon systemic disorders, 
such as hypertension or cardiovascular and renal disease In such cases 
a compromise must be sought in the form of surgical treatment v Inch, 
VI ithout adding to his burden, tides the patient over the immediate crises 

\.CU1E CHOLECiSriTIS— ^■E^y -iORK HOSPIT VL 
Septertilier I, 1932, to Septeml)er 1, 1915 
Palient<r Fifty 3V<jr< of Age or 0<.er 

Totil 175 

Deaths 9 

-VorfiIit\ 511% 

Operative Procedures 

Cliolec^ stectoni\ 

Cholec^ stostoni\ 

Common Duct E\plor ition 

In the series of 527 patients treated surgically 175 vere fift> years 
of age or over There were nine deaths, or a mortality rate of 5 14 
per cent One hundred forty were subjected to cholec\ stectomy 

Thirty-five, or 20 per cent of the 175, were treated b^ cholec\ stostom\ 
Twenty-two had in addition to these operations exploration of the com- 
mon duct The mortality rate of 5 1 4 per cent of these patients v ho v ere 
fifty years of age and over indicates the definitely greater risk associated 
with them than those of less than fifty years of age v ith a mortality rate 
of I 1 3 per cent The foliouung chart with an analysis of the nine deaths 
demonstrates the complications that terminated fatally 

In the consideration of this group of deaths it may be of significance 
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that all but one ^\ere \\omen and the duration of known bihar\^ tract 
disease w as of longr standinsf— longer, I feel than the histones recorded 

C/ C7 ^ 

Furthermore, the duration of the immediate attack w as of tw 0 da\ s or 
more wuth one exception Jaundice was marked in five of the patients 
In patients fifty years of age and over acute cholec) stitis is a more 
serious disease than in the younger age group The mortahw rate is 
almost fi\ e times as great in this series It has been our experience that 
changes m the vascular system, 1 e , arteriosclerosis, hypertension and 
diabetes, are greater in those rvho have biliaty tract disease than in a 
corresponding number w ithout it Cow dty in a volume on arteriosclero- 
sis places the incidence of artenosclerosis m the general population at 
256 per cent for those between fifty and sixty, and 38 per cent for 
those o\ er sixty iMcCallum found that patients o\ er fifty dying as a 
result of biliary tract disease associated w ith gaU stones show ed an in- 
cidence of arteriosclerosis of 68 per cent The trend of our population 
tow ard the older age groups indicates that w'e may anticipate an increas- 
ing number of these genatrical problems unless they can be reduced 
by prevenave surgery For biliaty tract disease it means operaung m the 
earlier decades wTen acute cholecystitis represents an early phase of the 
disease If our contention is correct, a deleterious effect upon the \ ascu- 
lar system may be mterrupted 

VCLIE CHOLECXS nils— NEW lORK HOSPITXL 
September 1, 1332, to September 1, 1915 

Patients Under Pifti/ 1 eart of Age 

Total 
Deaths 
'Mortalit; 

Operative Procedures 

Cboleca stectoms 
Cholecjstostomi 

(9% of total operations) 

Common Duct Exploration 25 

The remaining 352 of the 527 patients were under fift\* years of age 
There were four deaths, a mortality rate of i 13 per cent, 320 or 90 
per cent, w^ere subjected to cholecystectomy, and 32, or 9 i per cent 
w'ere treated by cholecystostomy Only twenrv-fi\e or 7 1 per cent, 
had in addition to one of the above procedures exploration of the com- 
mon duct This IS a far more fatorable outcome than our experience 
w ith the group of patients w ho w ere fifn* } ears and or er 
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No nitopsy 



The chart (page 290) of the four deaths is self-explanatory and em- 
phasizes in each instance that the biliary disease m as of long standing 
This suggests that acute cholecystitis is but a phase of the disease 

Given a patient with a definitely established diagnosis of acute chole- 
cystitis, our policy provides for his or her surgical treatment as soon as 
adequate preoperative preparation has been carried out There is no 
undue haste, no neglect of this preparation, and never is it to be under- 
taken where operation of any kind is contraindicated It may require 
several hours to prepare these patients, no step should be neglected A 
surgical operation on the biliar)'- tract is to each panent a serious pro- 
cedure, never to be entered into lightly, and those with acute chole- 
cystitis are certainly no exception Once prepared, the operation should 
be undertaken and the nature of that procedure and the extent deter- 
mined by the findings and the general condition of the paaent 

How different is this from the so-called consen^ative attack which 
considers these patients a medical problem, leaves them in their homes 
\vhere complications may develop and be unrecognized There can be 
little disagreement that in a well regulated hospital the constant ob- 
serv^ation and care of a paaent will be far more efficient than in the 
home, where the patient may be seen once a day by the physician I 
need not remind you that laboratory data, temperature records, and 
personal observation by more than one individual are of great value 
in determining the course of events in any pathological process 

It IS the duty of the surgeons to present this to the general prac- 
titioner and to demonstrate that such a policy Mill dimimsh the deaths 
due to this particular entity if and when they are considered surgical 
subjects and are admitted to the hospital 

I feel that in the heat of argument there have been radical claims 
made by those who favor early operadon and those mTo are opposed 
to It Those in favor often insist that operation be done Muthm a penod 
of hours without dM^elling long on preoperatne preparation, and this 
certainly is not sound On the other hand, those opposed to operation 
assume the policy that surgery is not indicated and that it should not 
be carried our, and they cite figures based not upon the early surgical 
treatment of acute cholecystitis but upon the treatment of the com- 
plications that arise from these cases 

In conclusion, it should be reiterated that successful surger\^ is de- 
pendent upon e\ ery detail associated m ith it, and the paaent m ith acute 
cholecystitis is no exception Pre- and postoperatn e care and meticulous 
surgery are necessarv to support the policy that m e maintam 
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so subjects base been assigned to me namely, chronic 
cholecystitis and indications and contraindications for 
choledochostomy 

In the limited time assigned to me, it would be fool- 
ish for me to attempt to cover the problem of cholecy- 
stitis with stones This, I believe, is not the problem that bothers the 
clinical surgeon the most The clinical surgeon is perturbed bv a patient 
Mho comes complaining of right upper quadrant pain, moderate flatu- 
lence, some tenderness over the gall-bladder and a cholecvstogram that 
does not show presence of calculi The cholecystogram may or may 
not show a non-functioning gall-bladder 

At the time of operation, a gall-bladder may be found vith moder- 
ate thickening of the wall and the presence of some adhesions about 
the ampulla or fundus, or no adhesions There may be areas of sub- 
peritoneal fat deposits as described by Deaver and I^hlly Meyer No 
stones can be palpated in the gall-bladder This pathological condition 
has been aptly described by Evarts Graham as imnmium cholecystias 
It IS this particular phase of gall-bladder surger)'- upon mTicIi I vish 
to concentrate Evarts Graham has described 4 types of chrome chole- 
cystitis M ithout stone These are, namely, and I quote him 

“The term minimal lesion m as assigned to those cases in M'hich the 
gall-bladder vail Mas not greatly thickened, tlie organ contained con- 
centrated bile and on microscopic examination there M'^ere a fcM'^ l)^!- 
phocytes m the M’^all 

“A diagnosis of cholesterosis M'as made MTen the mucosa of the 
gall-bladder contained the yelloMUsh plaques that are characterisnc of 
hpoid deposits 

Pre«;entecl February 1 19-16 before the Section of Surgery, The ^eu ^orh Acadcnl^ of Medicine 

in the S\mposiiim on Siirt.er% of the OallblacM'^r 
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“Chronic catarrhal cholecystitis was said to be present when there 
w'as edema of the mucosa, a greater infiltration of 1} mphocytes than 
in the minimal lesion and some muscular thickening 

“Chronic fibrous cholecystitis w^as the term applied to those gall- 
bladders wnth markedly thickened w'alls, cuboidal epithehum that often 
IS absent m places, and diverticular crypts This type of lesion is almost 
alw ays accompanied by biliar}’- calculi ” 

The etiology of clironic cholecystitis without stones is still a dis- 
puted problem There are four mam possible eaological causes, no 
one of wdiich describes all of the pathological findings of chrome chole- 
cystitis These are, namely 

I Injection The infection theorj arises from the fact that infec- 
tion may be carried to the gall-bladder through the common duct or 
through the lymphaucs 

Sappey has showm that “a considerably large number of fairly 
large lymph vessels pass along the inferior surface of the In er over the 
body of the gall-bladder from the adjoining quadrate lobe and the 
right lobe, to form an extensive anastomosing network of vessels in 
the neighborhood of the neck of the gall-bladder Others, denved 
from the same sources, pass behind the gall-bladder to terminate in the 
same region There are apparently numerous anastomosing lymph 
capillaries between the lymphatics of the liver and the gall-bladder ” 

Sudler and Evarts Graham have offered the hypothesis of the he- 
mato-lymphatic route Bacteria injected into the portal vein have 
been shown to form focal areas of infection in the fiver and bacteria 
have been found in lymphatics surrounding the gall-bladder 

In 1924 I injected lamp black into the portal vein and found it on 
microscopic examination 48 hours later in the lymphatics surrounding 
the gall-bladder 

There are four possible concepts of infection of the gall-bladder 

1 Descending infection of the liver by bacteria earned down in the 
bile and ascending into the cysac ducts 

2 Ascending infection from the duodenum up the common bile 
duct and thence into the lumen of the gall-bladder 

3 Hematogenous infection of the gall-bladder and its bile ducts 

and 

4 A spreading infection to the wall of the gall-bladder through 
the lymphatics arising in the fiver 
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Fig 1 — Normal gall-bladder remo\ed at nitopSA of traumatic case sliortl} 
after death Him stroma nariow elongated \illi, no round cells m nius- 
cularis 


It has been noted by many surgeons that chronic cholecystitis is 
often a sequel of suppurative lesions in the lower abdomen In 1924, 
I published an analysis of thirty-eight consecutive cases of minimum 
cholecystitis without stone In this particular series, eleven women and 
five men had had previous operations for inflammatoiqr lesions of the 
lower abdominal organs In opposition to the infectious theoty is the 
fact that bacterial studies of the bile removed m most cases proved the 
bile to be sterile even in acute cholecystitis Judd and his associates 
found a positive culture in the bile in only 14 per cent of the cases of 
cholecystitis and positive culture m the gall-bladder wall in 49 per cent 
2 Cholestei osjs of the gaU-bladdei ^ the io-called “sti aiuben y gall- 
bladdei ” This is a definite pathological entit^r v Inch is grossly shown 
on observing the mucosa of the gall-bladder It is non-mfectious in 
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Fig 2 — Chronic choleci stitis, seien ^ears duration Gall-bladder adherent 
to duodenum Contained blach bile on aspiration Granular fat seen on 
cystic duct Xumerous round cells in musculans and submucosa Cholecis- 
tectomi Patient iiell 

character as far as I know, and is due to a chemical change in the bile 
Cholesterol is deposited m the tips of the papillae causmg thickenmg 
of the papillae and often associated with a round cell mfiltration of the 
submucosa Experimental studies show that e\en with this cholester- 
osis, the concentration of the bile by absorpnon through the gall- 
bladder wall IS not greatly delayed 

3 Refhn pcmcieatic ^eivients though the cystic duct into the gall- 
bladdei Colp and Doubilet ha\e shown that if there is an anomah 
of the common duct so that the pancreatic duct enters into the common 
duct before it reaches the papilla of Varer m cases of spasm of the 
sphincter of Oddi, there may be a reflux passage of pancreatic juice 
associated tMth bile into the gall-bladder olfer showed in experi- 





Fig 3 — Durition fi\c leirs Edema of m11i Tlnckening of musciihri'; 111111 
round cell infiltntion Clioleci stectonii Poor result 

inents m itli animals tliat M here the pancreatic duct enters the common 
duct some distance proximal to the sphincter of Oddi, if he created a 
partial obstruction of the common duct between the entrance of the 
pancreatic duct and the sphincter of Oddi, a type of chronic chole- 
cysnns w ith ulceration of the mucosa results due to pancreatic reflux 
4 Parthil ohstiiiction of the cystic duct AA’arren Cole has dem- 
onstrated that if a partial stricture of the cystic duct be created experi- 
mentally in animals, there is a concentration of bile double its normal 
content in the gall-bladder He lias been able to show* that a type of 
chronic cholecystitis results 

^^’e ma^' readily assume from the suniniar\^ of these various causes 
that w e are not m common accord as to the pathology or etloIog^^ of 
chronic cholecystitis without stones 
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Fig 4— Duration four months, straw berri gall-bladder Aloderate round 
Cell infiltration Some thickening of \illi Lipoid deposit shown with special 
stain Cholecastectonn Good result 


In 1924, I summarized the histones, physicals, operatne findings, 
microscopic and pathological findings and the follow-ups on thlrt^ -eight 
consecutive operative cases on Dr Pool’s service at the New York 
Hospital I was perturbed then, as I am now, m diagnosing and operat- 
ing upon cases of minimal cholecystitis without stone At that time we 
had most of the diagnostic measures that we hate now, with the ex- 
ception of the cholecystogram, and I am not at all continced that the 
cholecystogram has added much to our diagnostic acumen, even in 
cases of non-filling of the gall-bladder Evarrs Graham, in a diagnosis 
of similar cases, felt that it tvas of no diagnostic significance in this 
type of case 

hicideiice There n ere nt^enty-four women or 63 2 per cent, n ith 
an aterage age of thirty-six at the time of operation, fourteen men. 
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TABLE I— EMP0R1A^XE OF PATHOLOGIC CHAXGES TO PROGNOSIS 
AFTER CHOLECYS 1 ECT OMT * 



11 ell 

Im- 

proted 

U nim- 
proied 

Potfopera- 
tne Death:, 

lotal 

Minunal lesion 

11 

22 

21 

3 

57 

Cholesterosis 

1-1 

2 

14 

1 

31 

Chronic catarrhal choleci stitis 

18 

16 

11 

4 

51 

Chrome fibrous cliolecistitis 

2 

3 

0 

0 

0 

Cholesterosis iiith stone 

6 

11 

0 

0 

17 


51, 

or 31 7% 

51, or 

33 5% 



161 

or 36 8 per cent wnth a 

Similar 

average age 

at the 

time of operanon 


The average duration of symptoms 1 analyzed was z'/z years 

Histoty Analysts The chief complaint m this series was pain and 
soreness m the epigastrium or right upper quadrant The pain radiated 
to the back in nventy-four, or 63 2 per cent of the cases In nine of 
the cases it w^as described as dull and in nventj'-nine as kmfe-like 
Thirteen complained of indigestion and gas after eating, symptoms 
Avhich had persisted over a considerable period of time There tvas 
vomiting durmg the attacks in nineteen cases, or 50 per cent Eleven 
Avomen and five men had had previous operations for inflammatory’’ 
-conditions of the lotver abdominal organs In addiuon, five Avomen and 
seven men had definitely diseased appendices removed at operation 
This made the total number of patients tvith inflammator)’- conditions 
•of the lower abdomen, twenty-nine, or 73 7 per cent 

Physical Exanimation Physical examination usually revealed pati- 
ents with a moderate amount of adiposity Usually they did not appear 
particularly ill Rigidity w^as show n in a moderate degree in nine cases, 
marked in four, and absent in twenty-five Tenderness in the right 
upper quadrant at Murphy’s point on deep pressure w^as noted in thirty’’- 
five cases and absent in three The ante-operative diagnosis w'^as 
cholelithiasis thirteen times, cholecystitis fifteen times, adhesions about 
the duodenum four times, and ulcer of the duodenum two times In 
four the ante-operative diagnosis w'-as not mentioned 

Opeiative Ptocedwe Cholecystectomy was performed thirty-one 
times, cholecystostomy w as performed six times, and im ersion of a 
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1 VBLE 11— CHOLECiSlOGR VAI VND PROGNOSIS lU CA.SES* 
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lolal 

Well 

Jiii- 

proi.ed 
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Poitopera- Well or 
tize Deaths Jmproced 

is orni il g illbl ulcler 

10 

5 

1 

4 

0 

CO 

Deformed sli'ido" 
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4 

2 

2 

0 

75 

Faint sIndoM 

75 

22 

22 

2b 

3 

59 

No shadow 

21 

6 

7 

5 

3 

62 


— 

— 

— 

— 

— 
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37 

32 

39 

6 

60 


* "Note Tables I and II ^\ere found in \ Consideration of the Stonele^s Gallbladder b> E\arts 
Graham M D , and W \rthur MacKej, JAMA >»ov 17 1934 


distal portion of the gall-bladder in hour-glass constriction, once 

The appendix was removed in twenty cases and was found to be 
definitely diseased in rvi^elve of the twenty as noted by the operator 
Only definitely marked lesions of the appendix have been classed m 
this series as diseased 

Follow-Up Thirty-seven of the thirty-eight cases were examined 
and personally seen in the Follow-Up Clinic, for periods varying from 
SIX to thirty-nine months There was no operative death m this series 
There were three subsequent operations,” one a case which came back 
for incision and drainage of an abdominal wound abscess three weeks 
after leaving the hospital One case developed incisional hernia, and 
at a subsequent operation this xvas repaired One case, cholecystostomy, 
came back complaming of pain An operation was done, but the ad- 
hesions xvere so dense that no satisfactory operative procedure could 
be carried out 

Thirty cases were classified as good, and seven classed as poor, 
making a total of 81 5 per cent good results Subdividing the series into 
operations, there xvere thirty-one cholecystectomies with twenty-seven 
good results and four poor results, or a percentage of 88 5 good results 
There were sue cholecystostomies xvith three good results and three poor 
results, making a total of 50 per cent tvith good results 

The case was classed as poor when abdominal pain and indigestion 
of vatying degree still persisted Five patients complained of indigestion 
and gas after eating Eight patients complained of some upper abdom- 
inal pain No history of yomiting was obtained in any of the post- 


Fig 5 — Eight ^ea^s duration Gall-bladder found thickened at operation 
No adhesions iMucous membrane appeared shghth reddened Knob-bke vUli 
iiith some ulceration of mucous membrane Round cell infiltration Chole- 
ci stectomj Good results 

operative cases Eight patients still complained of constipation 

Graham has noted, as have others, that it is difficult to obtain a 
microscopic study of a normal gall-bladder as a companson Also there 
must be involuntary changes throughout the years that create certain 
moderate changes in the gall-bladder that correspond with similar 
changes in the appendix The difficult^^ in obtaining a normal gall- 
bladder specimen for microscopic examination comes from the fact that 
these must be obtained from autopsies An autopsy is not usually per- 
formed immediately after death and autolysis takes place vathin the 
gall-bladder Douglas Symmers \\ as good enough to obtain for me the 
gall-bladder of a young man who had been killed in an accident The 
gall-bladder was opened and imbedded in foimalin vithin tvo hours 
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Fig 6 — Strawbem gall-bHdcler, one leir duration thickened knob-Iike 
\illi Mith edema ind ulceration of the tips Choleci stectonii Good result 


-after the patient had been killed This specimen is the only normal 
gall-bladder that I have been able to find in the literature and I wish 
to show It with some of the photomicrographs of pathological speci- 
'mens 

There seem to me to be three different types of inflammator)’’ lesions 
noted in the gall-bladder 

1 Cholesterosis of the gall-bladder with thickened tips of papillae 
and deposits of cholesterol through the mucosa 

2 Bulbous, edematous papillae, often vith ulcerations of the mu- 
cosa and round cell infiltration of the submucosa 

3 Thickening of the subserosal layers of the gall-bladder with 
dilated lymphancs often containing groups of polynuclear leukocytes 
V ith a round cell infiltration in the musculans 



Fig 7 — Duration, one and one-half \ears Stain for lipoid deposit shows 
knob-hke Mill with lipoid deposit in mucosa and submucosa Cholecjstec- 
tom^ Good result 

This latter group I assume to be due to extension of infecaon from 
the liver through the lymphatics anastomosing over the gall-bladder 
I must confess that our result of 88 5 per cent good results is 
either due to the fact that we were very conserv^aave on the cases 
operated on, as the average duration of symptoms was over 2 Yi years, 
or our series was too small Four to five successive bad results v'ould 
markedly change these figures, which are much better than the general 
results published For instance, Evarts Graham states as follows 

“The ultimate results m those cases in v hich no stones were present 
showed only 60 per cent of the patients considered themselves well 
There was an equal number of gall-bladders which had a few adhes- 
ions as had many adhesions In the class listed as greatly improved, 
nearly three times as many patients showed only a fev adhesions 
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Fig 8 — Xumerous round cells seen in submucosa ind musciilaris Cholecjs- 
tectom} Good result 


around the gall-bladder On the other hand, all of the seventeen pati- 
ents Mith cholesterosis and stone showed either marked improvement 
or complete recover)'^ from the ^mptoms 

“Of the stoneless cases only 33 per cent gave a history of biliary 
colic but 76 per cent of these patients consider themsehes well or 
improved On the other hand, only 58 per cent of those without bdiary 
colic v^ere ell or improved ” 

Summary 

AVe must be extremely cautious in operating on patients when there 
IS no evidence of bdiary calculi The Meltzer-Lyon test may aid us if 
M e recen e no help from cholecystograms The B bile containing bile- 
stained bacteria or leukocytes is suggestne of a chronic cholecystitis 
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1 
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It IS unfortunate that one cannot open the wall of the gall-bladder, 
inspect Its mucosa and then re-suture it This procedure has proved 
disastrous in some hands It is my opinion that if the patient has had 
light upper quadrant symptoms of pain with colic not as severe as 
colic due to calculus, which is persistent for at least two years, and 
if there is definite localized tenderness, we are jusufied in explonng 
If the gall-bladder shous moderate thickening of the wall and poor 
emptying by compression, cholecystectomy is justified, although we 
must admit at that time that we will have a certain percentage of 
failures as far as curing the patient is concerned 

Indications and Cmintei Indications foi Common Duct Diamage 
Histoi y If the patient has had a definite history of antecedent jaundice, 
the operator must convince himself that there is no obstruction m the 
common duct Repeated attacks of severe vomiting with pain in the 
right lower dorsal region of the back is also suggestive of calculi in 
the duct When the patient is operated upon, one must of course pal- 
pate the common duct This method however offers numerous failures, 
as often surgeons have not felt any stone in the duct and on opening 
the duct have found calculi 

The gall-bladder containing numerous small stones, a thickened 
head of the pancreas, or a dilated common duct, is an object of sus- 
picion It is my impression hoM^ever that we have gone too far to the 
left in our exploration of the common duct For instance, Arthur 
Allen states that in his own personal series of 266 biliary tract opera- 
tions, 159 cases, or 59 7 per cent of the total series had duct explora- 
tions, in whom stones were found in ninety-eight instances, le, 61 6 
per cent of ducts explored revealed calculi, or a negative finding in 
384 per cent, who weie es:plored without finding calculi 
' Frank Lahey, in disctusing Allen’s paper, stated that stones can 
be found in 18 to 20 pei cent In 4 per cent of Lahey ’s cases stones 
Meie not present in th^' gall-bladdei and were present in the common 



duct In 39 per cent of Lahe3-’s cases \\here calculi \iere found m the 
common duct, jaundice was not present and never had been present 
In analyzing my ovm cases, I find that I ha\ e explored the common 
duct and found calculi in 1 7 per cent of cholecystectomies and I hai e 
not found calculi in 10 per cent 

I find, hoM ever, that my fear of leaving calculi is makmg me ex- 
plore more ducts than I think should be explored The difficult prob- 
lem I have encountered is xihether or not a common duct is dilated 
and if It IS dilated, is it due to the occlusion of the cystic duct xiith 
compensatory dilauon of the common duct, or is it due to distal ob- 
struction^ There is no question that one mcreases the morbidity and 
mortality by unnecessary common duct drainage and I am coming to 
the conclusion that if the common bile duct, although dilated, does 
not appear thickened or inflamed, one is relatively safe unless there 
are other definite indications for incising the duct 

Barnej'- Brooks states that he never puts a tube in the common 
duct, that he closes it and drains to iVlorrison’s space So far, I have 
not had the courage to follow this procedure but I believe that it may 
have definite ment It cenainly saves the trauma of pullmg any tube 
out of the duct uTen one wishes to discontmue common duct drainage 
Aspiration of the common duct by needle puncture is an aid in 
determining if there be stones in the duct Clear bile without flakes 
of fibrin in it is a fairly good indication that no stone is present How- 
ever a word of caution should be offered about needle aspiration 
Even with a fine needle inserted into the duct, bile is apt to leak from 
the puncture hole for a considerable period of time and drainage of 
Morrison’s space must be estabhshed in cases where this has been done 
if the duct IS not opened If the duct is opened immediately, cholangio- 
grams taken on the operative table are a safeguard to assure the com- 
plete removal of calculi If an operating room is properly equipped, it 
should not lengthen the operative time to any great degree and may 
save the patient a secondary'" operative procedure 

COXCLUSIOVS 

The tragedy of inflammatory common duct lesions from cholecys- 
tectomj'- uull be adequately described by Dr Colp but I feel that u^e 
must stress the importance of a primar^^ atraumatic cholecystectomv, 
and insofar as possible, a protection of the common duct in our opera- 
tive procedure I have found no method of common duct drainage 
that seems to me harmless if a large series is analyzed 



THE REPAIR OF STRICTURES OF THE 
COMMON AND HEPATIC BILE DUCTSM 

Ralph Colp 
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-^HE most frequent cause of benign stricture of the hepatic 
and common bile ducts is the ultimate result of a direct 
injury to these important structures during the course of 
a cholecystectomy Inadequate exposure, hemorrhage 
SssssasaSESEsS and anatomic abnormalities may result in the inadvertent 
Iigaaon, clamping, or excision of part of the hepatic or choledochus 
during the removal of the gallbladder The accident is not often rec- 
ognized at the primary operation and only the subsequent course of 
events and operative findings may reveal the traumatic nature of the 
pathology But operative injury alone cannot account for the complete 
absence of most of the common bile duct m some patients Whipple^ 
discussed three instances of irreparable stricture of the choledochus in 
Avhich he felt sure that the common bile duct had not been injured at 
the time of cholecystectomy When these patients had become deeply 
jaundiced, requiring a second operation, nothing was found but a shred 
of dense connective tissue extending from the duodenum to the portal 
fissure He felt that such an extensive destruction of the common bile 
duct could only be due to the necrotizing effect of an activated pan- 
creatic reflux It IS barely possible that the cases of chronic choledochitis 
described by the French surgeons in which the common bile duct re- 
sembles a pipe stem and into which a fine probe could not be intro- 
duced may be caused by repeated pancreatic reflux rather than by 
biliary stagnation and subsequent cholangitis There are other cases in 
Mdiich merely the terminal portion of the common bile duct is strictured, 
the narrowing being due either to a chronic pancreatitis or to a stenosis 
of the papilla of V ater secondary to local ulceration 

Secondary operations upon the extra-hepatic bile ducts in general 
and plastic procedures in particular, are often complicated and involved 
pioblenis They may be very time consuming and productive of shock 

* Prom the Surgical SerMce of The Blount Sinai Hospital, New \ork, N \ 
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These patients require adequate and careful preoperative preparation 
Surgical exploration is best performed under continuous spinal anes- 
thesia which produces excellent muscular relaxation and renders ade- 
quate exposure During operation a continuous infusion of 5 per cent 
glucose in normal saline is administered to m hich blood and plasma may 
be added The operatue findings in these cases follow a general pat- 
tern The intra-abdominal adhesions are usually firm and dense, and at 
times the line of demarcation between adjacent viscera appears almost 
indiscernible, and only sharp knife dissection will delineate their bound- 
aries The In er, invariably enlarged and occasionally cirrhotic, and the 
omentum, are usually bound to the peritoneal surface of the anterior 
abdominal v all and the colon is firmly plastered to the site of the gall- 
bladder bed '^^Ten tbe colon has been separated from the liver, and 
after the duodenum has been similarly freed, the pathology in the gas- 
trohepatic omentum may be re\ealed Occasionally the foramen of 
Winslow IS obliterated so that the familiar anatomic landmarks are ex- 
tremely difficult to identify But if the stricture is near the termination 
of the common bile duct, the dilated choledochus is easily visible If 
the scar is in the mid portion of the common duct, a partial narrow mg 
may be seen with a definite enlargement of the proximal canal How- 
ever, in most of the cases, only dense scar tissue is found in the region 
of the hepaticus This area, bearing in mind the close proximirv' of the 
portal t ein and hepatic arter>^ should be explored first w ith a fine h\ po- 
dermic needle for the aspiration of bile or mucus in the syringe indicates 
the location of the duct An incision is then made along the needle as a 
guide and the surrounding scar is carefully excised, usualh exposing 
a shortened and dilated hepatic duct In one of our cases the operation 
had to be discontinued at this point because the general condition of 
the patient became so precarious that further surgerr w as deemed inad- 
visable The hepatic ducts w'ere simply drained, lea^ ing the restoration 
of biliary intestinal continuity for a later date In patients suffering 
from prolonged biliaty obstruction with set ere hepatic damage, a nvo 
stage operation may be the procedure of choice Attempts in most of 
these cases to isolate the distal portion of the common bile duct in the 
gastrohepaac omentum are futile, for e\ en if it w ere found, the defect 
benveen the choledochus and the hepaticus and the disparitv in their 
lumens w^ould make any type of hepaticocholedochal reconstruction 
impractical 




THE BULLETIN 




Covnnon cmd Hepatic Bile Ducts 


309 


Once the location and the extent of the stricture has been estab- 
hshed, a choice of operative procedure may be made, but there are cer- 
tain cardinal principles which must be observ^ed in any reconstrucuon 
of the bile ducts It Avas Mayo who first emphasized the importance 
of uniting mucous membrane to mucous membrane in order to mini- 
mize the reformation of scar tissue and it is essential that any anastom- 
osis between the divided duct or between the proximal duct and the 
intestine must be made wnthout tension and with the maintenance of 
an adequate blood supply And finally, if possible, the sphmcter mech- 
anism should not be by-passed 

The operative treatment of stricture may be arbitrarily dn ided into 
three groups (Fig 1) 

I The tieawient of strictine of the papilla of V at er and the teivnnal 

poi tion of the covnnon bile duct 

Occasionally the narrow^ed sphincter may be dilated by passing 
graduated sounds through the common bile duct into the duodenum fol- 
low'-ed if necessary by biliary duodenal intubation A T or straight tube 
is inserted via the common bile duct and sphincter into the duodenum 
This tube not only provides the deliver)'’ of bile into the mtestine but 
Its mechanical presence maintains a continual dilatation of the stenotic 
sphincter area until the T tube is either w ithdraw'n or the straight tube 
IS eventually passed by rectum If the terminal portion of the duct is 
compressed by a chronic pancreatitis, the sphmcter and the area of 
stricture may be by-passed by the suture anastomosis of the dilated 
common bile duct to the adjacent duodenum Choledochoduodenostomy 
w'lth or -without intubation has been used frequently by many Con- 
tinental surgeons ^Vhile many of the gastroduodenal roentgenograms 
in these patients demonstrated the presence of barium or air in the 
common bile duct and its radicles, the incidence of clinical cholangitis 
was not great Recently in a case in w'hich a choledochoduodenostomy 
W'lth intubation W'as performed for a terminal duct stricture due to a 
marked pancreatitis, cholangitis occurred wnthin four months, and re- 
operation disclosed no evidence of the previous anastomosis The funnel 
shaped end of a vitalhum tube w'as then introduced mto the dilated 
common bile duct and its other end w'as draw'n into the duodenum, the 
flange being sutured to the mtestinal mucosa The openings in the com- 
mon bile duct and in the duodenum w'ere then closed (Fig zA S. B) 
The immediate result has been encouraging, bur insufficient time has 
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elapsed to determine the eventual efiicacy of this procedure, for v hile 
recent roentgenograms reveal the vitalhum tube in place, the presence 
of air and barium in the bile ducts (Fig 3A S. B) denote duodenal 
regurgitation 

2 The tieatment of stttctine of the vnd -poitton of the choledochis 
In cases in v^hich the e\tent of the stricture is limited, CattelP rec- 
ommends that the local area be resected with an end to end suture of 
the duct and the introduction of a T tube through a normal segment 
of the choledochus (Fig 4) The T tube is subsequently vithdraun 
Biliar}?^ duodenal intubaoon with either rubber or vitalhum for large 
ductal defects covering the exposed tube vith omentum is being used 
less and less A careful review of the literature reveals no incontrovert- 
ible evidence that this plastic procedure advocated by SuUivan^ and 
McArthur^ ever results in the actual regeneraoon of hepatic duct epi- 
thelium,^ and while the sphincter mechamsm is maintained, the gradual 
and eventual contraction of the fibrous connective tissue bridge between 
the reconstructed duct after the tube has been expelled may result m a 
secondar}^ stricture with stasis and infection In this type of case, chole- 
dochoduodenostomy or choledochojejunostomy seems preferable 
4 The tieciWieiit^o] stiicune of the hepatic duct 

In those cases in Av^hich an appreciable segment of the hepatic duct 
remains and the distal common duct appears obliterated, the dilated 
hepatic duct is freed of scar tissue and a direct suture anastomosis of the 
duct epithelium to the mucous membrane of the duodenum with or 
without intubation is done (Fig 5) This procedure requires the mini- 
mal amount of operative trauma, and the follow-up results in these 
cases are not too discouraging But in those instances in which there 
has been a complete destruction of the extra-hepatic bile ducts a per- 
manent and adequate fistula must be established between the hepatic 
duct at the hilus and the intestine by the use of an induelling tube 
reinforced by a suture of the serosa of the intestine to Ghsson’s capsule 
of the liver The material used for intubation may be either rubber, 
vitalhum, or tantalum If rubber is selected, a fenestrated tube of highest 
quality, radio-opaque if possible and of sufficient tensile strength and 
calibre so that it will fit snugly into one of the hepanc ducts, is threaded 
on a heavy probe and introduced upwards into the liver Tins tube 
through Its side holes usually drains both ducts effectively Its distal 
end, about 8 inches m length, is then passed into an opening made in 
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Fig 6A — Hepaticoduodeml Intubation 
Fenestrated rubber tube inserted into left 
hepatic duct, and distal end directed through 
the duodenum touard tlie jeiiinurn 



Fig 'A — Hepatico-duodeno-g.astrostomi 
Intraliepatic rubber tube pulled through a 
duodenotomi into the stomach b\ a clasp 
introduced through the pilorus 



Fig 6B — Hepatoduodenostomv Serosa of 
duodenum approximated to Gbsson s cap- 
sule of the luer ba interrupted silk sutures 



Fig 7B — Hepatoduodenostom\ Suture of 
the duocleniiiii to the liver uith interrupted 
sutures Fnd of tube made to emerge from 
stomach similar to a Kader Stamm gastros- 
tomi 


the opposing duodenal m all and directed preferably m the direction of 
the jejunum (Fig 6A & B) However, the tube may be pulled through 
the pylorus and brought out of the anterior all of the stomach, similar 
to a gastrostomy (Fig 7A &. B) Interrupted sutures of linen or silk 
then approximate the serosa of the duodenum to Ghsson’s capsule of 
the liver in the region of the intubation Posterior and lateral sutures 
are tied before the antenor group is introduced The area is then drained 
by rubber dams m hich emerge through a small right subcostal incision 
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In the majority'- of our cases a complementary Kader Stamm jejunostomy 
for alimentation yas performed, the enterostomy tube being dra^yn 
through a left lateral stab Ayound 

The immediate postoperatiye complications in cases of anastomosis 
of hepatic duct to the duodenum, or the suture of the liver to the in- 
testine tvith hepatico-intestinal intubation, ma)- be due to leakage at the 
site of the anastomosis ydiich may result in a biliary or intestinal fistula 
or a generalized peritonitis Drainage has largely eliminated the latter 
as a complication Occasionally there y as a temporary seepage of bile 
which soon disappeared yithin a few days In one of our cases, a 
debilitated female, 69 years of age, y ho had had three previous attempts 
at reconstructive piocedures, the early and partial separation of the 
duodenum from the surface of the liver y ithin 48 hours, resulted m a 
fatal peritonitis In another case a dehiscence of the duodenal suture 
developed ydnch terminated in a right subphreinc abscess and a massn e 
empyema yith multiple loculations During the period in yhich the 
duodenal fistula y as acm e, the intestinal secrenons y ere aspirated by 
continuous suction and the chemical balances yere regulated by the 
mtroduction of the aspirated contents, pabulum and electrolytes through 
the jejunostomy 

The use of the rubber tube in biliary duodenal intubation midoubt- 
edly has some advantages and a fey possible late disidvantages The 
rube, because of its pliancy, is easy to handle and adapts itself to the 
mechanical condmons present It relieves the obstructive jaundice Its 
presence not only prevents an edema occluding the anastomotic site but 
in addition it acts as a supporting scaffold until the union bety een the 
duct and duodenum is firm In the majoiir\' of reported cases, and in 
ouis, the peristaltic activity of the intestine y as sufficient ulumately to 
discharge the rube yfiicli y as eventually passed by rectum in three to 
twelve y eeks after operation Some of the patients y ere unay are tliat 
the tube had been eliminated although x-ray examinauon failed to re- 
veal Its presence On the other hand the tube may be retained indefin- 
itely It may be subsequently plugged yuth bile salts and then the 
resultant biliary stasis favors ascending infection Judd*" reported the 
retention of a tube for four years y hen a cholangitis dei eloped y Inch 
necessitated its removal two years later Hoy*ever, innumerable occa- 
sions have been offered to examine tubes y Inch have been retained for 
a year or more Many of these are in a state of good presen anon and 
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relatively free from encrustaaon and from the dismtegrating effects of 
bile salts Andrus’ cited a case in m hich the tube had been in place for 
eight years and still seemed to be senung its imtial purpose It Mould 
seem desirable to be able to control the passage of the tube but older 
methods in m hich this ivas attempted were discarded because they were 
unsatisfactory In one of our cases in \\ hich the distal end of the bdiary 
duodenal tube ivas brought through the pylorus and then out of the 
stomach, so that theoretically it could ha\ e been withdrann at mil, the 
early de\elopment of a gastric fistula necessitated its removal on the 
eleventh day The premature removal of the tube in this case at a time 
before a firm anastomosis had been established v as probably the reason 
for an early recurrence of a secondary stricture and cholangitis 

Pearse,^ m order to eliminate some of the objectionable features of 
rubber, used vitalhum tubes of various sizes and shapes especially de- 
signed to meet the particular mechanical conditions encountered in stric- 
tures of the e\tra-hepatic ducts He found that this metal did not cor- 
rode and bile salts did not precipitate on its nails Experimentally he 
noticed that the mucous membrane lining the tube failed to shon any 
reaction although the mucous membrane did not gron into the metal 
nibe But he added there n^as a general tendency for aU tubes used m 
this M'ork to eventually pass into the intestinal canal Undoubtedly a 
metal tube, mth a flange at its center and funnel shaped at one end, 
introduced into the hepatic duct, mav remain in place and maintain its 
patency for a longer period of time than a rubber tube Hov et er, re- 
cently Bettman and Tannenbaum” found it necessar\'' to remo\ e a i inch 
vitallium tube vEich they had implanted in a stnctured common bde 
duct because the lumen \vas entirely plugged vuth a greenish deposit 
Moreover, a rigid vitalhum tube in certain locations may be more diffi- 
cult to handle than rubber, and the use of \ itallium per se m ill probably 
not reduce the incidence of ascending infection from regurgitation, even 
though It maintains an adequate lumen betv een the In er and the 
intestine 

In a group of se\ en patients m M’hom a hepatoduodenostomy n ith 
hepaticoduodenal intubation mth a rubber tube vas performed there 
was one death from a generalized peritonitis due to a duodenal leak 
Fn e of these patients have been pret lously reported m detad There 
\vere four patients m ho after an immediate postoperati\ e period ha\ e 
remained m ell and ha\ e ne\ er experienced any clinical e\ idence of an 
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ascending infection One paaent has been followed for five years, one 
for three years, one for two years, and one for five months In the re- 
maining two patients, persistence of a mild icterus has been noted and 
attacks of Charcot fever have been frequent, in one for the past four 
years and in the other for about t\i o and a half years At the onset the 
attacks were partially ameliorated by snmulatmg the intestine and the 
flow of bile by the use of saline cathartics and the infection was par- 
tially controlled by the careful administration of chemotherapeutic and 
antibiotic agents In both these patients a recurrent stricture vith 
chronic cholangitis is probably present One patient Mas re-operated 
ivithout success and the other has refused further surgery* 

This serious complication of ascending infection due either to a 
recurrent stricture Mith biliar^'^ stasis or to mtesnnal regurgitation into 
the biliary radicles of the liver is ah\ ays a possibility* in any reconstruc- 
tive procedure of the hepatic or common bile ducts, especially in those 
instances in which die sphincter mechanism has either been side tracked 
or eliminated Over tv enty-five years ago Eliot” stated that “the dan- 
gers of ascendmg cholangitis varies directly m ith the distance from the 
site of the papilla through ivhicli a nev opening in the intestine Mas 
made The result of subsequent regurgitation of mtesnnal contents is 
small if the end of the divided duct or the rubber rube in cases of 
reconstruction is passed obliquely (Witzel) through the mtesnnal m all 
The risk of postoperanve leakage, the subsequent fonuanon of a duo- 
denal fistula IS also diminished by this procedure For the purpose of 
still further decreasing these postoperatn e complications, provisions may 
be made for the insertion of the end of the divided duct, or in' cases 
of reconstruction, of the rubber tube into a portion of the small intestine 
M^hich has been excluded from the path of the mtesnnal contents bv a 
simple entero-anastomosis or by a more complicated procedure,” i e , 
the Roux principle of intestinal anastomosis At that nme this procedure 
M’^as rarely performed because the general condinon of the panent did 
not permit a prolonged operanon m vieM* of the longstanding pre-exist- 
ing jaundice Today, hoM^ever, the preoperam e use of Mtamin K, trans- 
fusions of blood and plasma, and the high protein and carbohydrate diet 
have practically eliminated the dangers of cholemia and have made these 
prolonged operations feasible 

In intractable cases of ascendmg infection folloM*mg previous re- 
constructive procedures, it may "become imperanve to divert the floM 


Covwton and Hepatic Bile Ducts 



Fig 9 — Hepaticoiejunostom% o^e^ a 
Mtalhiim tube vith Rou\ 1 t\pe of 
intestiml amstomosis 


of the intestinal contents and eliminate the factor of regurgitation In 
cases m which a hepaticoduodenostomy has been done, Finsterer sug- 
gested that the gastric contents should be side tracked by a subtotal 
gastrectomy of the Billroth II type (Fig 8) This was done in one 
of our cases m ithout any relief, but it is likely that this procedure m as 
ineffectual because the infection had already become too firmly en- 
trenched m the finer bihary ducts of the liver The seriousness of as- 
cending infection has been vividly re-emphasized in the past feii^ y ears 
in those cases in which the enlarsred srallbladder u'as anastomosed to the 
stomach following radical resections of the duodenum and the pancre- 
atic head In an effort to diminish the incidence of cholangitis and mul- 
tiple liver abscesses which often terminated fatally the se\ ered dilated 
common duct was implanted into a loop of jejunum in v hich the food 
current was diverted either by an entero-enterostomy or preferably by 
a Rou\ Y type of intestinal anastomosis performed at some distance 
from the point of implantation This latter procedure, advocated bv 
Whipple,’^- Child,^® and others, seems to have matenally reduced the 
incidence of the Charcot syndrome Recently, Cole Ireneus, and Re\ - 
nolds^'* have reported several cases in m inch the choledochus m as almost 
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completely destroyed and in which a vitalhuni tube inserted in the hilar 
stump was anastomosed to the single arm of the jejunum utilizing the 
Roux principle Then to further reduce the amount of intestinal regur- 
gitation a series of intraluminal jejunal valves was constructed This pro- 
cedure has apparently eliminated attacks of cholangitis The operation 
described by Coe was recently used in a case of biliary bronchial fistula 
secondary to a stricture of the hepatic duct Unfortunately this patient 
developed a secondary hemorrhage on the second day from an arterial 
vessel mjured at the time of operation, and she succumbed nine days 
after operation There was no post mortem The second patient, aged 
2 2, was operated upon recently by P Khngenstem She presented a 
stricture at the porta hepatis and following the implantation of a vital- 
hum tube into the blind jejunal loop she made a good recovery and at 
present is convalescent No further \-ray studies with barium have 
been made 


Comment 

As the literature of reconstructive procedures for strictures of the 
common and hepatic bile ducts is reviewed, and one’s personal experi- 
ences are studied, certain depressing facts become apparent It is evident 
that the operation of cholecystectomy is not a simple innocuous pro- 
cedure because the most frequent cause of benign stricture is the acci- 
dental injury of the ducts during the removal of the gallbladder Stric- 
ture of the extra-hepatic ducts resulting in biliary obstruction and in- 
fection IS an exceedingly serious condition Various plastic procedures 
designed to restore biliary intestinal continuity are extremely difficult 
and are attended by an appreciable operative mortality Furthermore, 
the follow-up studies of these patients reveal that many suffer from the 
effects of the local reformation of scar tissue and from ascending infec- 
tion Therefore, any reconstructive procedure vdiich will maintain the 
calibre of the duct and the sphincter mechanism is greatly to be desired 
Unfortunately the pathology in the majority of cases makes this im- 
practical In many cases it becomes necessary to anastomose the extra- 
hepatic duct or Its hilar stump preferably to the duodenum or the 
jejunum over a tube For intubation, rubber, vitallium, or tantalum may 
be used Biliary intesti 4 al intubation provides the immediate relief of 
the obstructive jaundice and should act as an intraluminal support until 
the anastomosis is firmly healed The vitallium tube is favored at present 
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because it is retained longer, and is less apt to be clogged by the preci- 
pitation of bile salts but its presence per se does not dimmish the inci- 
dence of either duodenal or jejunal regurgitation, a factor in the pro- 
duction of the Charcot syndrome The reason u hj’ certain patients m ill 
de\ elop attacks of ascending cholangitis in the presence of an adequate 
biliary intestinal fistula is not clear The fact that some of these patients 
may be subsequently reliei ed of cholangitic episodes by secondarv^ 
operatn e procedures m u hich the intestinal current is di\ erted and the 
degree of regurgitation reduced raises an important question Should the 
operation of hepaticoduodenostomy or heparoduodenostomy Mith hepa- 
ticoduodenal intubation be contmued as a primary procedure, perform- 
ing at a later date if necessary a subtotal gastrectomy of the Billroth II 
ts^pe to divert the gastric contents in cases of ascending mfection or 
should these cases be treated initially by hepaticojejunostomy or hepa- 
tojejunostomy m ith intubation, utilizing the Rou\ prmciple of intestinal 
anastomosis v ith the hope that the primary di\ ersion of the intestinal 
content m'^iII lessen the incidence of cholanmtis- This is a fundamental 
problem vdiich only the follow mg results m these respectn e groups of 
surgical procedures w^ill decide 
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THE TREATMENT OF SEASONAL AND 
NON-SEASONAL H Y P E R E S T H E T I C 
RHINITIS WITH AN TH ALL AN' 

Alexander D Ghiselin, Jr 

Assistant \ttending Otolaryngologist, The Presbjtenan Hospital 


THE practice of rhmology, one of the most distressing 
symptom complexes, both to the patient and his physi- 
cian, IS the chronic hypersensitive nose The charactens- 
tic symptoms of this condition are sneezing, watery nasal 
discharge, itching of the nose or eyes, and intermittent 
nasal obstruction The physical signs are a change in the color of the 
mucous membrane, increased nasal secretion, and increased thickness 
of the mucosal lining Microscopic examinanon of the secretion shovs 
the absence of bacteria and the presence of excess numbers of eosino- 
philes, and roentgenograms and lavage of the sinuses shov absence of 
infection Infection of the nasal mucosa and the paranasal sinus mucosa 
can produce a similar symptom complex to that found in the hyper- 
sensitive nose, and it may exist concurrently in patients with a hypersen- 
sitive nose Hon ever, all cases in which infection of the upper 
respiratory tract could be demonstrated M^ere excluded from this study 
\\hlhams^ describes “chronic hypersensitive nose,” named by him 
“intrinsic allergy'',” as “a fundamental, inherited, localized, cellular ab- 
normality, resulting in some change in the cellular permeability and 
concomitant release of histamine when the deficient cell is affected by 
stimuli which obtain little or no response from the normal cell ” Best 
and McHenry* state that the release of histamine into the tissue of 
animals produces arteriole constriction, capillary dilation, and subse- 
quently, edema m the area as the permeability of the capillar^'- walls 
increases Many factors m Inch elicit or influence this response hai e been 
studied clinically and experimentally, and evidence exists to sliov that 
one or more of the following influences also plays a part in cases of 

‘ Read Februan 20 1946 before the Section of Otolarjngology of The \e\\ "Vorh Academj of 
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chronic hypersensitive nose specific allergens demonstrated by skin 
testing, endocrine dysfunction, psychopathic personalit}’", physical agents 
such as heat, cold, and humidity, and local and systemic infection 

The complicated nature of the problem presented by each indn idual 
having this symptom comple\ makes an accurate diagnosis difficult 
Many physicians have no access to adequate laborator}^ facilities and 
\-ray apparatus Moreover the average patient cannot afford the e\pense 
of adequate skin testing, a psychiatnc study, or a senes of special labora- 
tory examinations The unsatisfactory diagnosnc aspect is paralleled 
by an unsatisfactory status of treatment Many patients undergo a period 
of extensile testing m the search for specific allergens, folloved by 
another period during u Inch desensinzation by means of specific allergic 
substances or nonspecific agents is used in an attempt to rehei e the 
symptoms This procedure is time consuming, and not always success- 
ful Rhinologists of the consen'ative school have relied upon the local 
application of vasoconstrictors, the administration of sedatives, and the 
application of caustics to the nasal mucosa The members of a more 
radical group cauterize the turbinate bodies, mm them surgically and 
straighten the septum in the attempt to create more air space m the 
nose The most radical approach to the problem is to remo\ e the tur- 
binate bodies, exentrate the ethmoid smuses, and remove the lining of 
the maxillary and sphenoid sinuses In general, only temporary’, partial 
relief is obtained by topical application or by surgical treatment 

Anthallan, 3’di(n-but)d)ammo-methyl-i,4,5,6-trihydroxy-benzo(i,2,- 

c)furan-i’(3’)-one, which is administered by mouth, makes possible an 
entirely different management of this type of case Not only can hyper- 
esthetic rhinitis be treated simply and effectively y ith this drug, but the 
diagnostic problem can be ignored This report v as prompted b^ the 
impressive results obtained in the treatment of 108 cases of seasonal 
and non-seasonal hyperesthetic rhinitis m private practice, and also by 
the success reported in the treatment of neurodermatitis disseminata 
and uracaria^ yuth Anthallan 

According to one of the investigators, this drug shov ed its capacitx 
to decrease the threshold sensitivity to histamine Hov e\ cr, this prop- 
erty'" alone does not explain sufficiently its action m the treatment of 
hyperesthetic rhinitis 

The toxicologic data submitted w ith this drug indicate tint the 
drug has a low toxicity', e g , the median lethal dose for the enterally 
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administered drug is over 3 o gni per kilogram in the mouse, oi er 20 
gm per kilogram in the dog, and over i o gm per kilogram in cats, 
guinea pigs and rabbits A high multiple of the therapeutic dose, gi\ en 
daily over periods of i to 2 years, was tolerated by rats, guinea pigs and 
mice vnth no changes demonstrable m microscopic patholog}’- In studies 
of blood and urine performed during and at the termination of these 
long-term feeding experiments with Anthallan at dosage levels up to 
200 mg per kilogram daily, no significant differences in body-v eight 
Avere found bem^een controls and Anthallan-fed animals, vith respect 
to blood cell count, blood formation, blood cell picture, blood sugar 
level, or kidney function 

It IS v'ell knoAA n that the severity of tlie symptoms of hyperesthetic 
rhinitis in a given individual vanes from season to season, from day to 
day, and often from hour to hour, so that the cyclic fluctuation is often 
unpredictable For this leason a careful selection of cases vas believed 
to be of utmost importance m order to obtain conclusive information 
about the effectweness of this drug The patients studied m ere selected 
from those attending the Outpatient Department of the Otolaiyngologi- 
cal Service of the Columbia UnnersitA’- Presbyterian Hospital Medical 
Center All patients so selected to aa horn a couise of Anthallan treatment 
AAas gnen are included m this study Criteria for selection folloAis 

1 Patients Avere selected aaIio gate a history of persistent nasal 
obstruction and Avho sIioaa ed the pliA^sical signs of increased nasal secre- 
tion, decreased breathing space, and a change 111 the color and appear- 
ance of the nasal mucosa Patients m Aihom infection or mechanical 
obstruction of the nose could be found aa ere eliminated after the first 
examination 

2 Patients aaIio shoAA^ed no gross CAudence of upper respiratory 
infection, but Aihose nasal secietion contained an excessive number of 
bacteria or inflammatory cells AA’-ere not accepted 

3 Patients m aa horn roentgen examination shoAA’’ed the presence of 
normal sinuses or sinuses AAith minimal thickening of the lining mem- 
brane AA^ere accepted, aaIiiIc those AAith a diagnosis of clinical sinusitis 
AA ere not accepted 

4 Patients aa ith an active systemic disease such as syphilis, nephritis, 
diabetes or infectious bronchitis AA^ere nor considered acceptable 

Patients Avere selected aa hose symptoms had existed for a long period 
of time, the average being 506 days, prior to this study No patient AAas 


Hypei esthetic Rhinitis 


3^3 


selected for study at a time of year during Mhich he Mas usually free 
from symptoms or at a time when his condition in former years had 
had a tendency to improve Although the cases selected sansfied the 
diagnostic criteria for hyperesthetic rhinitis, some individual differences 
Avere apparent The following table shows that some patients were 
sensitn e to specific allergens It also shotvs the number of patients w hose 
hyperesthetic rhinitis ivas seasonal, non-seasonal, and both 

It M as difficult to select a name for the condition these patients had 
in common The follotvinor names under which these cases ha\e been 
listed in general usage were discarded “Nonseasonal havfever,” “ph\ si- 
cal allergy-,” “allergic rhinitis,” “nasal allerg)-,” “intrinsic allerg^ all 
impl)^ the presence of an allergen, yet in many cases no allergen can 
be demonstrated “Chronic Rhinitis” implies the presence of an inflam- 
matory process, yet in many cases no infection can be show n aso- 
motor Rhinitis” places the emphasis on the instabilit)^ of the blood flow 
but disregards the lymphstasis A name w'as desired w hich w ould permit 
the inclusion in this study of cases in w hich a specific allergen had been 
found Seasonal and non-seasonal ''Hypei esthetic Rhinitis,^' has been 
chosen as the most descriptive name because, first, it suggests the element 
of h)-persensitivity of the nasal mucosa, secondly, perennial and seasonal 
cases may be included, and third, it implies the symptoms of evcessu e 
nasal discharge, excess sneezing, and nasal obstruction of w hich these 
patients complain 

Conditions w^ere controlled as much as possible during the experi- 
ment No patient w^as allowed to change any factors such as his sur- 
roundings, diet, or acnvities w'hich might conceivably affect the se\ erin 
of the nasal symptoms Therefore, any remission of these s>-mptoms 
during Anthallan therapy can be attributed only to the influence of 
this drug 

In order to make the evaluation of the subjecme symptoms and 
the clinical findings as unbiased as possible, several obsen ers examined 
each patient each week They took into consideration only those phe- 
nomena w'hich can be expected to respond to a drug, these responsu e 
features” are the patient’s statement about his symptoms, the color of 
the mucous membrane, the amount of breathing space and the amount 
of V isible secretion in the nose The obsen er gav e each of these essential 
symptoms a numerical v alue, using a scale of 5 grades o to 4 w hich 
w as entered in a rating chart In order to determine the percentage of 
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Table I 

ALLERGEN SENSIHVITY IN 42 PATIENTS WITH 


HYPERESTHEIIC RHINITIS 

Case’< 

Percentage 

Specific allergens found b\ skin testing 

1C 

3S% 

No allergens found bj skin testing 

3 

7% 

Not tested 

23 

55% 

Total 

42 

100% 

Seasonal Hiperesthetic Rhinibs 

4 

9 3% 

Nonseasonal Hi peresthetic Rhinitis^ 

31 

TO 2% 

Seasonal and Nonseasonal Hi perestbetic Rhinitis 

7 

U5% 

1 otal 

42 

100% 


* One case of tionseasonal lijperesthetic rhinitis was limited to a portion of the menstrual cycle. 

Table 11— SUMMARY OF SIX PATIENTS M HO DID NOT COMPLETE 
IHE COURSE OP ANTHALLVN THERAPli 


Case 

Ko 

Caufc for Stopping 
Treatment 

Duration of 
Dt lease 

Treatment 

Dags 

Improzement on 
Last Examination 

1 

Acute bronchopneumonia 

47 dais 

7 

E\am 2 mo later 
100% relief 

2 

Skipped one iieek 

9C dais 

14 

90% relief 

3 

Contradicton statements 

“i ears” 

21 

75% relief 

4 

Refused to return to 
clinic 

10 lears 



5 

Contradicton statements 

240 dai s 

7 

50% relief 

c 

Bilateral purulent antral 
sinusitis 

10 lears 


0 


improvement after Anthallan treatment, a patient’s average rating for a 
single day’s examination was compared Mith his average rating before 
treatment Since the numerical evaluaaon does not ahtays express the 
M^hole clinical impression of the patient’s condition, a short statement, 
called “medical estimate,” was also made at the time of each examination 
Forty-eight patients Mere selected according to the diagnosnc cri- 
teria, from a great number submitted by the resident staff, attending 
staff, and by personal applicanon Six of the patients uho failed to 
complete the course of treatment in the manner prescribed had to be 
eliminated from the series as inconclusive Hom et er. Table II shov s 
that the response of these slx patients mTo did not complete the course 
of Anthallan M^as comparable to the response of the conclusive cases 
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lable IIA— INFLLEXCE OF AMH \LEAX UPON' SE VSOX VL AXD 
XOXSE VSONAL HI PERES I HE PIC RHIXITIS 

Impro\ement During Anthillan Treatment Recorded on Xiimerical R iting Chart 

Cafe 

Duration of 
disease 
y-ijears 
m-monfhs 

Aqe 
( years) 

Duration of 
present 
attack 
(day ) 

Treatment 
( days ) 

Dosage 
( caps ulef ) 

1 

12 \ 

16 

30 

21 

153 

2 

3 \ 

21 

130 

35 

225 

3 

16>/, in 

13 

496 

13 

60 

4. 

6 \ 

31 

60 

21 

126 

5 

4 \ 

18 

1 200 

28 

154 

6 

1 1 

12 

360 

21 

149 

7 

2 \ 

42 

720*) 

21 

98 

7a**) 

8 

— 

— 

— 

14 

112 

6 1 

13 

1 080 

21 

119 

9 

3 \ 

17 

1 080 

21 

133 

10 

1 1 

34 

1 080 

21 

133 

11 

2 \ 

21 

720 

28 

154 

12 

4 ^ 

30 

1 440 

7 

35 

13 

4 111 

28 

120 

14 

77 

U 

6 111 

42 

180 

21 

175 

15 

5 m 

37 

150 

21 

92 

16 

0 \ 

27 

1 800 

21 

170 

17 

8 \ 

45 

360 

26 

166 

18 

2 m 

44 

70 

21 

133 

19 

9 111 

27 

270 

35 

220 

20 

8 in 

12 

240 

7 

33 

21 

5 \ 

13 

720 

28 

231 

>2 

4i/>ni 

40 

135 

21 

151 

23 

8 X 

10 

210 

21 

133 

24 

3 \ 

37 

1 080 

21 

161 

24a**) 

25 

— 

— 

— 

21 

154 

20 1 

39 

390 

21 

168 

26 

41/2 ^ 

40 

1 1 

21 

147 

27 

4 in 

58 

120 

21 

166 

28 

21 /. ^ 

39 

540 

21 

8S 

29 

20 1 

42 

360 

14 

77 

30 

1 a 

39 

11 

21 

136 

31 

21/0 \ 

20 

900 

28 

161 

32 

3 \ 

26 

1 080 

21 

133 

33 

6 % 

40 

R***) 

21 

133 

34 

3 in 

30 

90 

21 

133 

35 

25 ^ 

40 

R 

21 

133 

36 

8 m 

28 

240 

28 

203 

37 

IS m 

25 

540 

14 

84 

38 

5 m 

37 

150 

21 

133 

39 

26 \ 

57 

R 

21 

146 

40 

0 1 

35 

R 

28 

190 

tl 

2 \ (42) 

27 (42) R (36) 

16 (44) 

108 (44) 

42 

R 

41 

R 

16 

130 

1 otal 

200 2 

1,296 

18,229 

923 

6 04 s 

crage 

13;) ^ 

31 

5fK. 

21 

137 


*) Ihis CISC Incl sjmptoms for two year^ rejjularh it e^e^^ men triial period for C da% 3 dn^s- 
before ind ifter the on«et of menstruation ( ee indiMdual ca'c report) 

* ) Repeat course of \ntliallan 
**) R Rip\eed Ha\fe\er 
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1 ible IIB— IXFLLENXE OF ANIHALLYX LPOX SE VSOX VL AXD 
XOXSL VSOXAL HT PERES 1 HE IIC RHIXllIS 

Improvement During AntlialHn Ireitment Recorded on XTimericil Rating Cli irt 


Cfne 

End of Anthallan Treatment 

Pliy'~ical 

Gomidainti Eramination 

Medical 

Estimate 


1 

36 , 

100 

So 


2 

100 

86 

75 


3 

100 

100 

100 


4 . 

100 

100 

100 


5 

S3 

66 

so 


6 

75 

75 

50 


7 

76 

75 

75 


7a**) 

90 

77 

100 


S 

100 

100 

100 


9 

78 

100 

100 


10 

78 

90 

90 


11 

83 

82 

80 


12 

100 

100 

100 


13 

100 

100 

100 


U 

0 

0 

0 


15 

83 

100 

100 


1C 

71 

67 

75 


17 

69 

50 

50 


18 

38 

83 

75 


19 

86 

75 

75 


20 

96 

100 

100 


21 

75 

75 

75 


22 

28 

30 

40 


23 

86 

100 

100 


24. 

89 

88 

90 


24a**) 

— 

— 

100 


25 

87 

70 

75 


2G 

66 

63 

60 


27 

25 

83 

75 


28 

12 

17 

0 


29 

70 

100 

100 


30 

0 

0 

0 


31 

50 

17 

80 


32 

96 

80 

90 


33 

100 

100 

100 


34 

70 

67 

75 


35 

95 

75 

75 


36 

95 

100 

100 


37 

75 

100 

75 


38 

0 

0 

0 


39 

54 

37 

30 


40 

87 

64 

50 


41 

100 (43) 

100 (43) 

100 (44) 


42 

95 

100 

100 



3,149 

3,022 

3,310 



73 

70 

75 



) Repeat course of Antliallan 
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Table HC— INFLIjEKCE OF VXTHALLA.N LPON SE VSOXAL •\ND 
XOXSEASONAL H"! PERES 1 HE 1 1C RHIXIIIS 

Improvement During Anthallan Xreitment Recorded on Xumencal Rating Chart 

Per‘~iitence of Therapeutic Result in Po'-t-Treatment Period 

First Obserzation 

Physical Medical 

Case Complaints examination Estimate 

1 

100 

100 

100 

2 

100 

71 

75 


100 

100 

100 

i 

78 

75 

50 

0 

72 

100 

90 

6 

50 

50 

50 

7 

50 

50 

50 

7a**) 

100 

100 

100 

8 

90 

94 

75 

9 

67 

83 

40 

10 

11 

83 

82 

80 

12 

100 

100 

100 

13 

— 

— 

— 

U 

0 

0 

0 

15 

83 

83 

75 

16 

71 

— 

75 

17 

33 

25 

25 

18 

87 

100 

75 

19 

86 

75 

90 

20 

96 

100 

100 

21 

58 

69 

75 

22 

40 

40 

40 

23 

100 

100 

100 

21 

89 

88 

85 

24i**) 

— 

— 

— 

25 



— 


26 

66 

75 

60 

27 

92 

100 

100 

28 

— 

— 

— 

29 

— 

— 

— 

30 

— 

— 

— 

31 

15 

47 

20 

32 

96 

80 

100 

33 

100 

100 

100 

31 

70 

67 

75 

35 

95 

88 

95 

36 

55 

50 

50 

37 

100 

100 

100 

38 

0 

0 

0 

39 

87 

73 

75 

40 

— 

— 

— 

41 

— (31) 

— 

- (31) 

42 

- [33] 

- [33] 

- [33] 


2,509 


2,425 


[2,138] 

[2,335] 

[2,350] 


74 


71 


[71] 

[71] 

[71] 


**) Repent course of \nthallan 
N\x\) In [ ] parenthesis rc c:^ammed ca«es onh 

In ( ) pnrentliesis number of ca es in xndi\i(lunl column 
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Table IID— INFLUENCE OF ANTHALLAN UPON SE VSONAL AND 
NONSEASONAL H\ PERES 1 HE ITC RHINIIIS 

Impro\ement During Anthallan Treatment Recorded on Numerical Rating Chart 

Persistence of llierapeutic Result m Post-Treatment 

Period 


Second Obcerzatioii 

Interzal from End of 
dnthaUan Treatment 

Case 

Comidaints 

Phy>'tcal 

Examination 

j\Iedical La' 
Estimate 

to 

't Post-Ob'.erLation 
Entry (dayi) 

1 

80 

100 

100 

5-1 

2 

61 

71 

75 

40 

3 

100 

100 

100 

248 

4 

— 

— 

— 

27 

5 

— 

— 

— 

7 

6 

43 

50 

50 

34 

7 

— 

— 

— 

14 

7a**) 

70 

77 

75 

89 

8 

90 

94 

75 

118 

9 

— 

— 

— 

34 

10 

— 

— 

— 

— 

11 

100 

100 

100 

78 

12 

— 

— 

— 

14 

13 

— 

— 

— 

7 

14 

0 

0 

0 

— 

15 

83 

92 

90 

141 

10 

— 

— 

— 

20 

17 

— 

— 

— 

14 

18 

100 

100 

95 

80 

19 

86 

75 

75 

56 

20 

100 

100 

100 

55 

21 

90 

100 

90 

34 

22 

40 

40 

40 

35 

23 

100 

100 

100 

105 

24 

84 

76 

75 

103 

24a**) 

— 

— 

— 

— 

25 

— 

— 

— 


26 

97 

100 

70 

30 

27 

92 

83 

75 

74 

28 

— 

— 

— 

— 

29 

— 

— 

— 

— 

30 

— 

— 

— 

— 

31 



— 

— 

7 

32 

79 

70 

75 

48 

33 

— 

— 

— 

21 

31 

85 

50 

75 

21 

35 

— 

— 

75 

34 

30 

50 

63 

75 

21 

37 

— 

— 

— 

21 

38 

— 

— 

— 

14 

39 

— 

— 

— 

1 

40 

— 

— 

— 



41 

— 

— 

— 

— 

42 

- [21] 

- [ 21 ] 

- [21] 

— [^’] 


1,040 

1,041 

1,616 

1,711 


[78] 


[ 71 ] 

50 


**) Repeat course of A.ntli'illan 
XNN\) In [ ] parenthesis le examined cases only 

****) (patient went abroad at end of Anthillan treatment) 



niiiiibti of Ciscs 

niiml)Ci of Anllulliin Coiiists 

ifIL (\eus) 
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Table IVA- 

-LABOR VTORY STUDIES 



Case 

Sev 

Hb% 

a b 

Blood Cell Count 

BBC WBC 

a b a b 

1 

F 

96 

90 

4,590,000 

4,370,000 

6,000 

5,600 

2 

F 

90 

89 

4,540,000 

4,450,000 

5,250 

4,050 

3 

F 

100 

108 

4,610,000 

4,900,000 

7,200 

7,000 

4 

F 

104 

90 

5,120,000 

4,490,000 

9,000 

9,400 

5 

F 

92 

92 

4,180,000 

4,510,000 

6,800 

5,900 

6 

F 

ss 

84 

4,030 000 

4,210,000 

5,800 

7,000 

7 

F 

90 

82 

4,380,000 

4,460,000 

8 650 

7,950 

s 


90 

88 

4,510,000 

4,620,000 

6,750 

5,500 

9 

F 

100 

— 

4,650,000 

— 

6,800 



10 


84 

— 

3,710,000 

— 

5,900 



11 

F 

84 

-- 

4,420,000 

— 

10,150 

— 

12 

F 

102 

— 

4,910,000 

— 

5,950 

— 

13 

F 

100 

91 

4,860,000 

4,300,000 

7,400 

9 2S0 

14 

F 

SO 

79 

4,630,000 

4,490,000 

5,300 

5,400 

15 

F 

88 

101 

4,450,000 

4,820,000 

5,800 

6,400 

IG 

F 

100 

— 

5,050,000 

— 

7,450 

— 

17 

F 







18 

iM 

9C 

87 

4,720,000 

4,520,000 

6,100 

7 310 

19 

F 







20 

F 

81 

82 

4,350,000 

4,080,000 

6,700 

6,650 

21 

F 

87 

87 

4,510,000 

4,400,000 

4,150 

6,150 

22 

F 







23 

iM 

101 

SO 

4,890,000 

3,940,000 

9,900 

6,450 

24 


96(22 

!) 93 

4,280,000(22) 4,800,000 

5,750(22) 

4,650 

25 

yi 

SS[17] S6[17] 4,000, 000[17] 4,000,000[17] 

5,100[17] 

4,600[17] 

Total**) 

2137 


100,290,000 

147,900 




[1567] 

1509 

[76 650,000] 

75,360,000 [111,650] 109,090 

A\ erage 

97 


4,559,000 


6,720 




[92] 

[89] 

[4,509,000] 

[4,433,000] 

[6,568] 

[6,417] 

a Test before Anthallan treatment. 





b Test near end of Antballan treatment. 




**) In [ 

] parenthesis re examined cases onlj 




The remaining forty-two patients each received 

a course 

of An- 

thallan 

Two patients 

had a 

recurrence 

of symptoms, and received a 


second course of the drug, and all cases sansfy the diagnosac criteria 
of hyperesthetic rhiniDS Many of the cases were patients at the V^n- 
derbilt Clinic for a number of years and repeated studies by the staff, 
or by personal physicians, had established the presence of specific sen- 
sitivities in some of these cases 
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The individual therapeutic results are sun eyed m Table 11 A-C 
Ever)^ change m the nasal manifestations obsen^ed during the period of 
treatment with Anthallan can be attnbuted to the influence of the druff 
In all cases the Anthallan treatment period nas considerably shorter 
than the period during which the manifestanons had existed 

The percentage distribuaon of improvement obtained durino- An- 
thallan treatment is surve3^ed in Table III, upper parr In addition the 
results obsen’-ed during Anthallan admimstranon are compared in 
Table III, lower part, with those recorded after termination of the 
treatment Only four cases nere failures, including all degrees of im- 
provement up to 24 per cent, a ver}'^ Ion number, being less than 10 
per cent of all the cases The percentage of patients expenencmg com- 
plete or practically complete relief from symptoms amounted to about 
36 per cent^ during the course of therapy An improvement of 70 per 
cent or more occurred in 56 per cent of the cases at the end of Anthallan 
treatment This result persisted as far as could be judged from most of 
the patients v'ho were available for reexamination at \ arious post-treat- 
ment periods The persistency of the result obtained dunng Anthallan 
treatment is shown in the lower part of Table III Only about 30 per 
cent" of all cases shoved any tendency to relapse after tvo post- 
treatment examination periods, of one month or more, and even in 
these cases a considerable degree of imprm ement v as snll retained In 
other words, there was never a case showing a complete relapse (except 
Case No 24 which is reported in detail later ) On the av erage, the 
improvement observ^ed about 7 v eeks after discontinuation of the drug 
compares favorably with the improvement shown at the end of the 
Anthallan period The fact that there is an undeniable degree of per- 
sistence of the beneficial effect of Anthallan for a period after the 
administration is discontinued adds to the value of this drug 

The results were obtained v ithin periods of treatment of an av erage 
length of 21 days In 7 cases the treatment periods were considerablv 
shorter, 7 to 14 days Frequently, the degree of improvement recorded 
at the end of the Anthallan treatment period could be obsen ed vv ithin 
the first 4 or 5 days of therapy 

The usual dose required to obtain these improv ements vv as 6 cap- 
sules (each capsule o 085 gm ) daily during the first vv eek of treatment, 

* Varjmg iccordmg to whether the estimite ba ed upon Co'^pl^m P u cai E\a"i*’a o" 
or the comprehensive Medical Estimate* 
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this dose varied during the subsequent veehs benteen 3 capsules and 12 
capsules daily according to clinical response The dose did not ha\e 
to be t aried to an}^ degree according to the age or sex of the patient 
Altogether the average dose as about 7 capsules daily 

A collateral study of the clinical tovrcitt* of the drug vas earned 
on in the first twent^^-fite cases by laborator\" studies of the blood 
count, urinalysis, blood chemistry, and nasal smear both before and 
after treatment Electrocardiograms Mere taken before and at the end 
of Anthallan treatment in representanve cases During the m eekly clini- 
cal examinations special attention m as de\ oted to any symptoms or 
signs of side-effects of the drug, such as headache, xerrigo nausea, 
t omiting, diarrhea and skin rashes 

These laborator)'’ tests and chnical observations were made durmg 
the course of Anthallan treatment to determine w hether the drug in any 
tvay mfluenced the patient’s normal picture The results of these tests 
are shown in Table IV and Table V Table indicates that glucose 
and N P N determinations, as m ell as hemoglobin, blood counts, unn- 
alysis and electrocardiograms all remain essentially unchanged duiing 
and folloMing treatment vith Anthallan Kline tests were also carried 
out rounnely 

A comparison between nasal smear eosinophiles and blood eosmo- 
philes, as recorded in Table shoM^ed no consistently parallel influ- 
ence of Anthallan 

Clinical observ^ations of possible toxic symptoms M'ere essentially 
negative Only 2 patients reported some side-effects dunng the period 
of treatment unth Anthallan One patient developed, at the end of the 
second Aveek, a transitory fine macular rash Aihich disappeared in 24 
hours One other patient dev^eloped diarrhea aa hen taking 6 capsules 
daily, but AA'^as relieved by decreasmg the dose to 4 capsules daily 
Case Repoits The following three cases arc tv pical of those treated 
during this study 

Case No 5 C C , a 1 3 year old w hite schoolgirl of Spanish extrac- 
tion complained of daily attacks of sneezing watery nasal discharge 
and intermittent nasal obstruction during the past 17 months All tests 
of foods and inhalants made in the allergy'’ clinic w ere reported negam e 
The symptoms Av^ere aggravated in the morning, by changes in tempera- 
ture, and during the aa inter months 

Physical examination of the nose and throat sIioaa ed that there aa as 
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no mechanical obstruction to breathing, but that the nasal mucosa as 
paler than normal, was bathed in clear watery nasal discharge, and was 
thickened Roentgenogram and clinical study of the nasal sinuses failed 
to show any evidence of infection Blood count, blood chemistry, blood 
serology, urinalysis, and electrocardiograms \\ere normal 

Sixty capsules (5 grams) of Anthallan were administered for 13 
days At the end of the treatment period the patient reported complete 
relief of symptoms Physical examination of the nose shoved that the 
mucosa appeared normal All laboratory examinations weie repeated, 
and no significant change Aixas found (see tables) The patient experi- 
enced no objectionable signs or symptoms during the treatment period 
Four reexaminations made during the first 9 months of the post-treat- 
ment period showed that the patient remained symptom free 

Case No 20 GL, a 12 yeai old Negro schoolgirl, complained of 
daily attacks of itching of the nose and throat, associated with sneezing, 
watery nasal discharge and almost continuous nasal obstruction All 
symptoms were aggravated by damp weather The patient did not 
associate her symptoms with any infection, activity, food, v^earing 
apparel, or inhalants Nose drops gave temporary relief No skin testing 
for allergens had been performed 

Physical examination shov s the nasal cavity to be filled vnth v atery 
secietion, and the mucosa to be pale and boggy The septum was 
deflected, with a spur in the right inferior meatus There was no other 
mechanical obstruction Laborator}^ studies, and roentgenograms failed 
to show any eiadence of infection 

After 35 capsules (4 gm ) of Anthallan were administered during 
7 days, the patient stated that she was completely relieved of all symp- 
toms, and physical examination confirmed this statement The routine 
laboiator\^ examinations made before and aftei the treatment showed 
no variation fiom normal (see tables) Five reexaminations were made 
in the first 10 weeks of the post-treatment period, and the complete 
lelief from symptoms continued 

Case No 24. FH,a37 bakei of German extraction, com- 

plained of very seveie attacks of sneezing, water}^ nasal discharge, and 
almost total nasal obstiuction He had been tested and was found sen- 
sitive to vdieat and rye flour, and during the eight-hour vmrk day in 
the bakery the symptoms v^eie aggrav^ated, but he Avas nevei completely 
rehcAmd of symptoms duiing the 16 hours of the day that he AA^as not 
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in contact M^ith the flour Desensitization gave no rehef, but nose drops 
gave temporar)- rehef The severity of the symptoms increased during 
the humid M^eather 

Physical examination show ed the presence of a slight conjuncm los 
Clinical study and roentgenogram of the sinuses failed to demonstrate 
any mfecuon There nas extreme pallor of the nasal mucosa Avhich 
M as bathed in a tenacious clear secretion There was also marked sm ell- 
ing of the mucosa but no polypoid change m as seen There m as some 
deflection of the nasal septum without mechanical obstruction of the 
breathmg space A routine laboratory study showed normal \alues for 
blood count, blood chemistr}% serolog)'', urinalysis, and normal electro- 
cardiograms 

Anthallan was gwen at the rate of 35 capsules the flrst ueek, 56 the 
second week and 70 the third ueek During this period the patient 
continued to work in the bakety at his usual job There was a steady 
improvement in the physical signs and symptoms durmg the 21 day 
period dunng wdnch he rook a total of 16 1 capsules (13 7 gm ) No ob- 
jectionable symptoms or side-effects w^ere experienced, and laboratorv 
studies repeated at the close of the treatment showed no significant 
change (see tables) 

The patient and the obseryers agreed on the estimate that about 90 
per cent relief of symptoms occurred during the administration of the 
Anthallan During the first 6 weeks of post-treatment obsen’-ation the 
patient continued his wmrk as a baker wuth a gradual return of st mptoms 
about 5 w eeks after completion of Anthallan course How e\ er he 
estimated that 75 per cent of the improiement originally gained was 
maintained During the seventh w^eek all of his symptoms returned to 
their full intensity, and he returned for a second course of treatment 
All of the physical findings w^ere present on the second as on the first 
examination 

Anthallan w^as again admmistered, and after 1 8 capsules taken during 
3 days the symptoms were again reheted, to the extent of about 90 
per cent During a period of 28 days he took 158 capsules (129 gm ) 
and has experienced about 100 per cent relief 

Three other cases”" are mentioned briefly because they illustrate 
the necessity of accurate diagnosis of associated conditions One patient 
w as a w Oman fifty-SLx years old wTo complained of the symptoms and 
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had the signs of a non-seasonal hyperesthetic rhinitis Careful question- 
ing showed that the onset of the symptoms coincided with the date 
of her son’s sailing overseas Math the Army, and the discussion precipi- 
tated hysterical M'eeping and an episode of hyperesthetic rhinitis The 
patient was not accepted as suitable for Anthallan administration, as it 
M^as felt that the symptoms M^ere entirely psychic in origin Hov'^ever, 
150 capsules of Anthallan were administered in 21 days tvithout any 
effect whatever either good or bad 

A second case was a telephone operator 32 years old Mdio com- 
plained of the symptoms and had the typical signs of non-seasonal 
hyperesthetic rhinitis foi a period of 3 months No sign of infection 
v^as found in the upper respiratory tract Anthallan was administered 
for 3 neeks, a total of 16S capsules, without relief At this time the 
patient mentioned that she -was having some pelvic pain without any 
menstrual disturbance Gynecological examination revealed an ovarian 
cyst measuring 8 cm in diameter The cyst was removed, and all nasal 
symptoms weie relieved at once 

The third case was the sixth of the inconclusive cases listed above 
Through an error, Anthallan tieatment Avas begun before roentgeno- 
giam and nasal smeai reports were made The administration of An- 
thallan for I week had no effect on the nasal symptoms, which had 
been present for 10 years After bilateral purulent maxillary sinusitis was 
demonstrated by the loentgenogram and by nasal smear, repeated bi- 
lateral lavage of the maxillary sinuses relieA’^ed all symptoms in 1 week 

These 3 cases illustrate the type of patient in whom failure has 
occurred Patients in vdiom the signs and symptoms of hyperesthetic 
rhinitis are due to infection, to psychic disturbances, or to ovarian 
dysfunction will not respond to the administration of Anthallan 

Summary 

A study of the therapeutic usefulness and safety of the drug An- 
thallan Avas conducted in 42 cases of seasonal and non-seasonal hyper- 
esthetic rhinitis When Anthallan treatment Avas started, all patients 
had suffered from their disease continuously for periods of time averag- 
ing 506 days and A^'arymg between 1 1 days and 5 years These patients 
had shoAAm relief of only short duration in response to the customary 
methods of treatment gwen to the patients before they Avere treated 
AATth Anthallan In 40 out of 44 courses (90 per cent) of treatment A\ath 
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AnrhjIIan a benefiaal influence of the drug ^as obsened The im- 
provement varied ben^een 25 per cent and 100 per cent subjectively 
and objectn ely, as evaluated by a rigid schedule of numerical ratings of 
all the subjective and objective manifestations in\ olved The persistence 
of the impro\ ement recorded at completion of Anthallan treatment was 
obser\ ed oi^er an a\ erage post-obsen’^ation period of 50 days (minimum 
7 days, maximum 248 days) Laboratory studies and clinical examina- 
tions did not indicate any harmful effect produced by the treatment 
with Anthallan 


Co very SIGNS 

The results of this study show that Anthallan, when used in doses 
of 3 to 12 capsules daily o\er a period of 7 to 35 days by patients 
selected according to the diagnostic criteria suggested in this study, is 
a useful drug for obtaining relief in a high percentage of cases of 
seasonal and non-seasonal hyperesthetic rhinitis, and that Anthallan can 
be used w ith complete safety 
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CHEMOTHERAPY IN MALARIA^ 


James A 

\s«ociate Profe*; or of Medicine College of Medicine New \orl Uni\er.it> 
Director of the Research Service Third New \ork Universit> Medical Division 
Goldwater Memorial Ho pital 


^Slsas^SBSasMosT of the recent advances in the chemotherapv of the 
S malarias can be presented m the form of a commentar)'’ 
M § on the program of studies carried out under the auspices 
m of the Office of Scientific Research and De\eJopn'ent 
CjHSHSHSHSHSHsS during the past four years The studies v ere initiated m 
1941 through the agency of the Committee on Medical Research vith 
the aid of committees set up in the Di\ ision of Medical Sciences of the 
National Research Council^ - The committees concerned with mai’ria 
underwent changes Avith the progressive expansion of the scope of the 
studies until, m the winter of 1943-44, the present program v as e\ olved 
under the sponsorship of the Board for the Coordination of Malanal 
Studies and its various Panels The Board is a cooperam e endea\ or and 


involves the participation of the Committee on Medical Research, Na- 
tional Research Council, Army, Navy, United Si'ates Public Health 
Service, and a group of investigators in civilian institutions under con- 


Presented at the Eighteenth Graduate Fortnight of The New "Vorl Xcadem tt nc October 

18 1945 

The information cont.»ined in this paper is largely derned from work now pm ored l\ the 
for the Coordination of Malanal Studies and earned out bj ime iigator of vanou in t lu 10ns 
through contracts between them and the Office of Scientific Research and Development •" 11 c*i v e-e 
recommended by the Committee on Medical Research 
•^Now Director The Squibb Institute for Medical Ke earch New BrunM icJ N J 
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tract with the Office of Scientific Research and De\ elopment 

The primar)'- purpose of the mvesagations has been, at all times, to 
satisfy specific needs of the armed sennces Information was required 
which would permit the better management of the malarial hazard first, 
as a factor of operational significance to combat troops in hyperendemic 
areas, and second, as a problem relating to the maintenance of good 
health of troops while they were in and after they had been removed 
from such an area It was apparent from a consideration of these needs 
that initially, considerable work must be performed with antimalarial 
agents already available so that they could be used to the best advantage 
However, it also seemed likely, that advantages would accrue M^ere new 
and more effective antimalarials developed More specifically, it was 
hoped that among the newer agents there would be one or more which 
would either prevent malarial infections or effect definitive cures at well 
tolerated dosage 

The direction of the early clinical work (1942-1943) was condi- 
tioned largely by the early loss to the United Nations of their normal 
sources of supply of quinine and by the lack of an adequate stockpile 
Those who were intimately concerned with the malarial problem during 
the first year of the M^ar wiii recall the gravity of the situation The 
wort)'- which was incidental to the lack of an adequate supply of quinine 
was enhanced by the preliminary reports from the field which carried 
the suggestion that qumacnne was of little use in the suppression and 
treatment of the malarias and that pamaqum as then used had little i alue 
in the cure of vivax malaria 

The Investigatiov of Qiimacime Qumacnne was said to be unable 
to produce a prompt termination of the clinical attack, more particu- 
larly, in falciparum malaria, much less a cure in either falciparum or 
vivax malana In addition, it was reported to be both highly toxic and 
relatively ineffective when used as a suppressive These experiences 
caused many medical and line officers to believe that the control of 
malaria by qumacnne was not practicable The clinical results were 
at such variance Math reports in the literature^ that an uncertainty existed 
in the minds of some as to the chemical identity of German and Ameri- 
can qumacnne This uncertainty ivas sufficiently serious to require 
the services of a number of chemists, pharmacologists and clinicians, 
the integrated efforts of which established the identity of the two 
products by the summer of 1942 Even so there was a groiving belief 
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that quinine Mas the only known antimalarial agent of consequence, 
that such of it as M^as available must be used sparingly,^ and that a sub- 
stitute for quinine, w ith all its limitations, was not only highly desirable, 
but urgently needed 

The initial confusion concerning the therapeutic efficacy of quina- 
crine resulted from the lack of information uhich uould permit its 
use in a rational manner Empirical dosage schedules had been estab- 
lished at an earlier date and were generally used by the sen ices ' These 
■were based upon studies performed in the 1930’s on groups of indiiidu- 
als with vaiqnng degrees of acquired immunity “ The dosage schedules 
uhich ivere found to be effectne in such indniduals are non knoun 
to be generally ineffective nffien applied to those who are wholly sus- 
ceptible to these diseases Furthermore, the recommended dosage regi- 
men of suppressive quinacrme therapy brought into sharp focus the 
gastrointestinal irritation which frequently accompanies the oral ad- 
ministration of doses larger than o i gram for suppressn e purposes 

It IS noiv established that quinacrme is a generally useful and highly 
effective antimalarial, quite superior to quinine in most situations ‘ This 
miportant advance in our knowledge resulted from the de\ elopment of 
chemical methods for the estimation of quinacrme in biological fluids 
and tissues® ® and the use of these methods in studies w hich defined the 
antimalarial activity and physiological disposition of the drug 

It ivas first demonstrated in the winter and spring of 1943 that 
the inherent antimalarial activitt'^ of quinacrme is high and is related 
to Its concurrent plasma concentration,’” and that quinacrme is 
\ ery extensively localized in the tissues of the bodi and degraded 
and excreted at low^ rates It seemed reasonable to beliei e that the effi- 
cact of suppressive quinacrme therapy w ould depend more upon the 
total dosage administered per w eek than upon the specific pattern of 
the dosagfe resfimen It also seemed reasonable to beliei e that since a 
quick therapeutic effect only obtains when a high plasma quinacrme 
concentration is reached early in the course of therapy, the efficaci of 
quinacrme in causing an abrupt termination of a clinical attack w ould 
depend largely upon the amount of drug administered during the first 
24 hours of therapy “ ’■ 

These concepts w ere quickly translated into practical regimens of 
therapy which have been in use by the Army and Xaiw for some tw o 
years ” As the result of this experience it is known that effectne sup- 
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prcssion of malaria in the adult requires the administration of o i gram 
of qiiinacrine daily, also to denne the niaxiinal benefit, the drug should 
be adniinistered for some two iveeks prior to entry into an hyperen- 
dcmic atea and for some weeks after the risk of infection no longer 
exists Prompt control of the clinical attack in i n ax and falciparum 
malaria and cure m the latter infection can be accomplished by the ad- 
ministrtaion of o 8 to i o gram of quinacrine in divided doses during the 
fiist 12 to 1 8 hoius of treatment and o i gram three times daily for an 
additional six days, or, an equivalent amount m a shorter period of time 
The establishment of quinacrine as a highly effective routine anti- 
malarial permitted the clinical facilities of the civilian program to be 
directed towards the attainment of other objectives This xvas because 
the proper usage of quinacrine had largely removed malaria from the 

field of tactical importance to the Services 

A consideration of the subsequent studies, xvhich x\ere aimed ver)^ 
specifically at the development of a curauve agent m vnax malaria, 
requires a definite understanding of the specific hmitanons of quma- 
crme It xviU prevent the inception of clinical falciparum malaria xvhen 
mven as a suppressive, and effect a prompt and definitive cure when 
die infection is once established However, quinacrine xvill not preient 
the inception of vivax malaria although it is highly effectixe m suppress- 
mcr Its clinical manifestations, and, it will not effect a definiuve erne 
when the infection is once established These t^o limitations are funda- 
mental in nature The drug has other iiniitations but these are of lesser 
importance It is prone to cause gastrointestinal reactions when admin- 
istered for suppressive purposes in single doses in excess of o ^ 

This IS of some consequence since it increases the administrative burden 
of suppressive therapy, requiring as it does a daily dose o rug e 
yellow staining of the skin which is a constant finding with 
therapy may also be mentioned since it is an undesirable eamre 
Other toxic manifestations are too infrequent to warrant special att 

nonfat dusjime^^^ v/exa wme Effectwe Avtiimlmials (Snpp^essms) 

An understanding of the biological basis for the most 

mental limitation of quinacrine, le, its inability to cure viva , 

and the design of experiments to discover antimalaria s 

similar limitation require an appreciation o ® p mechanisms 

features of the biology of the malaria infections The disease mech 
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vhich underly the human infections may be assumed to parallel, in 
certain respects, those vhich have been described in some detail for 
several avian infections “ A general outline of a mechanism w Inch seems 
reasonable for viva\ malaria^' is presented m the accompanying figure 
(Figure i) Consideration is not given to the sevual forms of the para- 
site, 1 e , the gametocytes These hai e no importance in conditioning 
the clinical course of the disease in the indnidual patient 

Such an outline assumes that, subsequent to the deposinon of sporo- 
zoites by the mosquito, a tissue phase of the developing plasmodium is 
established and persists for a considerable period of time It is further 
assumed that hnes of erythrocytic forms of the parasite are derii ed from 
the tissue phase as discrete episodes in the course of the disease These 
in turn are responsible for the initial attack and the parasitological and 
clinical relapses ivhich are characteristic of vi\a\ malaria The early 
portion of the disease mechanism in falciparum malaria appears to be 
similar to that of viva\ malaria in all respects However, there is no 
need to assume the life history of the falciparum parasite also includes 
a persisting tissue form since this type of malaria does not si stematically 
relapse If a persisting tissue form is present in falciparum malana, then 
It poses no special therapeutic problem since, contrary to \iva\ malaria, 
the disease can be cured by a variety of chemotherapeutic agents w Inch 
are also highly effectn e against the ervthroci tic forms of the plas- 
modium 

It w ill be appreciated from such a summan , that the malarial para- 
site has a rather complex life history wnthin the human host when the 
infection is acquired naturally This in\ oh es se\ era] phases of dei elop- 
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ment each of ^diich may be expected to differ from the others as to 
morphoiog)^, metabolic characteristics, and the cell type of the host 
within Mdnch it takes place It M^ill also be appreciated that potenually 
there are several types of antimalarial activity in the vivax mfection 
Foi convenience these may be designated as prophylactic if the action 
IS on the sporozoite or the primaty tissue forms of the plasmodium, as 
suppressive if on the erythrocytic forms or as curative if on the per- 
sisting tissue forms 

Each of these types of antimalarial activity may be examined sepa- 
rately The testing for prophylactic or curative activity requires the use 
of mosquito induced malaria The latter is further complicated by the 
need for a long term obsen^ation period befoie a final judgment can he 
made on the extent to vdnch a given drug or a given dosage regimen is 
curative However, suppressive antimalarial activity is amenable to simple 
and rather precise assay by the use of blood induced infections This 
type of mfection has a more simple disease mechanism It is established 
by the simple transfer of infected blood from a paaent with an active 
infection and having only the erythrocytic phase of the disease, it per- 
mits the examination of the suppressive type of activity alone It is 
important to note that the differences in suppressive and curative activi- 
ties could be either quantitative or qualitative Consequently, the de- 
velopment of an antimalarials with a high degree of curative action in 
vivax malaria could be approached with reason by more than one v'^ay 

One approach could be based upon an hypothesis which held the 
fundamental metabolic organization of the persisting tissue forms of 
P vivax to be essentially the same as that of the erjTlirocytic forms of 
the plasmodium Due to differences m their environments, the tissue 
form vas assumed to be less susceptible to the antimalarial effect of 
drugs such as quinacrine Accordingly, a reasonable approach to the 
development of curative agents appeared to he m the direction of 
obtaining more active drugs as evidenced by their ability to exert an 
action upon the erythrocytic forms of the parasite, i e , as manifested 
in the blood-induced mfection It was hoped that if the intensity of this 
type of antimalarial activity was sufficiently great in the case of any 
drug then it would not only interrupt the erythrocytic phase of the 
vivax parasites but would also obliterate the persisting tissue phase of a 
naturally acquired infection and so cure the disease 

Another approach could be based upon an hypothesis vdiich held 
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the fundamental metabolic organization of the persisting tissue forms 
of P vivax to be different from that of the er^ throcvnc forms of the 
plasmodium, at least insofar as the susceptibilities of their essential bio- 
logical systems w ere concerned Accordingly a chemotherapeutic ayent 
might affect the tissue forms through an action hich as quahtatn ely 
different from any \\ Inch produced a dramatic effect upon the asevual 
forms in the erythrocyte i e , the blood-induced infection had little 
value in the search for curatn e agents In accordance w ith this hypothe- 
sis, It "u ould be quite possible to miss a curatn e agent unless a number of 
representatives of each group of chemicals studied w ere examined for 
curative action Compounds could then be selected for this r\'pe of 
activity because of special activities other than suppressu e in the a\ lan 
infections, or, they could be screened for curatn e action in the human 
vit a\ infection nuthour prior experimental trial 

It xt as generally agreed in the fall and n inter of 1943 that, sufficient 
evidence x\as not axailable for one to decide nhich of these tx\o hy- 
potheses Mas more reasonable Consequently there nas considerable 
discussion, as to whether blood-induced infections could be of xalue 
in a program, the end of n hich n as the de\ elopment of curaux e agents 
for vivax malaria Hoxxexer, this rv’-pe of infection vas connnued in 
use on a rather extensn e scale, its use being based on the tentatn e 
acceptance of the reasonableness of the first xx orking hypothesis \s a 
logical consequence and as the major effort at that time a sx stematic 
attempt xxas made to increase antimalarial actixitx' m a number of the 
chemical senes then under exploration and the best representatix e in 
each series xx as selected on the basis of information from blood-induced 
infections, and examined for curatme action in mosquito induced x ix-ax 
malana Actually the oxerall procedure adopted represented a partial 
compromise betxx een the rxx o xx orking hypotheses Certain of the com- 
pounds studied for curatix e action had relatix elx little suppressix e action 
their selection being based upon txx o considerations They xx ere repre- 
sentatives of chemical senes as jet untried for curatix e acnon and al- 
though they might haxe had little suppressix e actixm', the compound 
tested xx'as better in this respect than the other members of the series 
examined In addition anx^ compound shoxx ing a special rx pe of actix itx' 
in the ax lan infections, such as curatix e or prophx lactic xx as also tried 
for curative action in xixax malaria 

The adx antages of this approach, at that stage of the program xx ere 
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three First, it M’as believed likely, with the leads then available, that 
suppressive antimalarial activity could be increased many fold in se\ eral 
different types of compounds and, as the result of this effort, compounds 
v^ould shortl)^ become at^ailable with which to test the correctness of 
the first working hypothesis Second, it would permit the study of a 
number of chemical senes, as yet unexamined, for their possession of 
curative action and perhaps establish a correlation between special ac- 
tnuties in a^aan infections and curative activity in viva\ malaria Third, 
It seemed reasonable to suppose that this approach to the problem m ould 
result in the development of antimalanals superior to quinacrine al- 
though they might hat^e the same fundamental limitations The third 
possibility was important It was desirable to have available antimalanals 
other than quinacrine should the long-term continuous administration 
of quinacrine to the human be accompanied by to\ic manifestanons 
which at the time could not be predicted 

It was early demonstrated beyond doubt that the suppressive anu- 
malarial activity of a compound, when measured in a single avian in- 
fection, may have little prediction value for the situaaon obtaining in the 
suppression of peripheral parasitemia in the human malarias * It was 
later demonstrated that the sum total of the information, when derived 
from the study of the activity of a compound or series of compounds 
in several avian infections using several avian hosts, does have fair 
prediction value in the selection of compounds for trial as suppressives 
in the human malarias Lastly it was demonstrated, vuthin the com- 
pounds studied, that none had higher antimalarial activity of a suppres- 
sive nature in both human infections that had been obsen'^ed in at least 
one of the avian infections This informanon \vas accumulated inci- 
dental to the sun’^ey of a ver)^ large number of compounds (ca 14,000) 
for activity in the ataan infections, the sun'^ey of a limited number of 
compounds (ca 65) for suppressive activity m the human infecnons 
and a selected number of the latter group (ca 20) for prophylactic and 
curative action in vivax malaria 

Out of these extensive studies no compounds v ere developed v ith 
prospects of being useful as curative agents in vivav malana although 

The (Jat'i a\ailable on untimalarnK at the bes-inninp of the piotrmi and tho«:e from allied fields 
of cIiemotherap> led Doctor E K Alarshall, Jr , Clnmnan of the Pharmacological Panel, to this 
conclusion 

** riie substantiation of these general concept*; uns as the result of the combined efforts of all Office 
of Scientific Research and De\elopment contractor*, on both the pharmacological^ and cUnicai 
le\els The experimental facts themsehe» will be contained 111 a monograph entitled * \ sune\ ot 
antimalanals 1941 1946 edited b> Doctor F iselogle and prepared The Office 
bur\e> of Antimalarial Druids This monograph should be a\aihble b\ tlie summer or fall of 1946 
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se\eral ha\e unquesuoned advantages oter quinacnne and quinine For 
example, a plasma quinine concentration of 5 mg per liter main- 
tained for four da’vs terminates a blood induced infection or a clinical 
attack of a mosquito induced infection due to the McCov strain of 
P vivax^’' An equivalent effect Mill be produced b\ 30 micrograms 
per liter of quinacnne HoM'ei er, plasma concentrations of quinine 
in excess of 12 mg per liter and of quinacnne in excess of 150 micro- 
grams per liter are not generally mell tolerated 

Of the neM er compounds de\ eloped during the fall and m inter of 
1944-1945, there is one (SN-ydiS)”^ which is rather well tolerated at 
dosage schedules which produce plasma drug concentrations some 30 
times those required to terminate the clinical attack Others, w here 
activities ha\ e been placed less precisely in terms of plasma drug con- 
centrations, can be admimstered in daily doses many many times those 
required to produce a demonstrable antimalanal effect Ne\ ertheless, 
these agents have nothing to offer as curatne agents in \nax malaria 
It may be concluded from these obsen^ations that the major working 
hypothesis selected for trial in 1943 in the attempt to deielop curatne 
agents in vivax malaria is not correct 

Before considering the next phase of studies it w ill be of some 
interest to take note of the potentialities of certain of the agents w Inch, 
at least to some extent, are by-products of an unsuccessful attempt to 
produce a curative agent for vivax malaria Among the more promising 
compounds are some w^hich may be expected to effect complete sup 
pression w^hen administered once w eekly in a w ell tolerated dose Thei 
wnll also effect an abrupt termination of a clinical attack of i n ax and 
a cure of falciparum malaria when administration is limited to one or 
at most, tw o days None of these highly effectn e agents has, as i ct 
been fully exploited How ever, information is at hand wkich permits 
the prediction that they wnll consatute a relativeh simple means for 
the complete control of malaria m many areas due to the lessening o 
the administration problem of suppressne therapy as compared to 
quinacnne They may also, in specific areas contribute to the eradica- 
tion of the malarias through their abilin^ to curtail transmission of the 
disease Exploration of the adiantages to be denied from the use o 
some of these new er agents is now under w av 

* SN 7f>is Ib 7 cMolO -I (■) ilicth-ilamitiv I mclinibunlatiino/ ne 
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The Semch fo? More Effective Anwiiahv lals [Cwatiue) Of im- 
portance to the attainment of one of the ultimate ob]ecti\es of the 
program was the conclusion that a simple increase in anumalarial ac- 
tivity as evidenced by an effect against the erythrocytic forms of the 
parasite cannot, pei se, be expected to lead to curative drugs for vivax 
malaria The obtaining of this information marked the beginning of the 
present stage of the malaria studies This has been characterized by the 
direct approach to the problem of devising curative agents which are 
now assumed to require quahtanvely different actions than those u Inch 
are simply reflected in a reducnon of penpheral parasitemia in M\a\ 
and falciparum malaria These studies are proceeding in several labora- 
tories and uTth some prospect of success 

A serious obstacle to success in this endeavor stems from the fact 
that, Midi our present knoivledge, it is not possible to use the expen- 
mental avian malarias effectively to screen compounds prior to their 
selection for trial as curative agents in vn ax malaria Drugs ha\ e been 
developed ivhich possess prophylactic and/or curame action in one 
or another of the avian infections but, generally speaking, these actions 
are not a reflection of a similar action in vivax malaria Actually, there 
IS, as yet, no general correlation betueen these special actions in the 
avian infections and comparable action in the human infections The 
promise that curative drugs M'^ill eventually be found stems solely from 
the recent confirmation of the earlier studies on the curative action 
of pamaqum, an 8-ammoqumolme 

It seems reasonably certain that the older investigations on the 
antimalarial activity of pamaqum led to conclusions tvhich are essen- 
tially correct That is, pamaqum, x\ hen administered at high dosage, 
has a curative action m vivax malaria m hen administered concurrently 
Math quinine over a long period of time This is a fact of importance 
It demonstrates that the persisting tissue forms of the plasmodia m inch 
are held to be responsible for the relapse m vivax malaria are subject 
to the lethal action of a drug to Mdnch the t^^^pe of host cell Mathin 
MTich they reside is not also generally susceptible Furthermore, the 
curative action of pamaqum makes available a specific lead tOM^ards the 
synthesis of better tolerated curative agents 

This synthetic lead is noM'^ being explored extensively It did not 
receive attention earlier m the program for three reasons It M'as knoMTi 
that pamaqum analogs had received systematic study by the Germans, 
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French, and Russians, both before and after the de\ elopment of pama- 
quin, and no better drug had been announced It m as also know n that 
pamaquin and many of its analogs possess seriously to\ic effects w hen 
administered at a dosage well below that w^hich is generally curame 
Finally, it was hoped that a curame agent might be found in other 
series of substances w'hich w^ere characterized b^’^ lesser toxicity It w as 
not until the last possibility seemed unlikely, at least in the near future 
that it w'as deemed advisable to embark upon an evtensne stud\ of 
S-aminoquinohnes 

It IS now know n that pre\ lous exploration of the 8-aminoquinohnes 
was inadequate to be certain that pamaquin is the best drug to be de- 
rn^ed from this series Furthermore, the careful study of the antimalanal 
activity and toxicity of pamaquin and a selected series of 8-aminoquino- 
hnes seems to indicate that such an exploration wnll be profitable A 
consideration of w hat has been done w ith other chemical series w here- 
by one or another aspect of antimalanal acuvity has been greatly in- 
creased w'lthout a comparable increase in toxicity, makes the prospect 
of obtaining a useful agent from this group of substances rather bright 
though highly speculame 

Should It happen that generally useful curame agents for \ \ax 
malaria are contained in the senes of 8-aminoquinolmes, this will make 
an interesting chapter in the development of antimalanal agents mia- 
quin w^as first used on a very extensive scale in the late 1920’s b was 
said, on the basis of preliminary studies, to possess some supp'c ji\e 
effect upon the erythrocytic phase of vivax malaria, as w ell as a c^ m e 
action in this disease It was also said to ha\e hale or no supprc sue 
effect upon the erythrocytic phase of falciparum malaria but 1 druiiatic 
effect upon the gametocytes of the plasmodium responsible tor this 
infection In addition it was said to be a true prophylactic in each 
infection 

Shortly after the drug w as available for large scale experimental use 
It became apparent that the dosage recommended in the earlier studies 
could be expected to produce widespread and ■-eriousl) toxic effects 
How'ever, the extent of the toxicity w as not appreciated at a sufficiently 
early date to prevent the organization of reasonably well controlled 
trials to assay the curam e action of pamaquin in \ n ax malaria 

It was common practice at that rime to treat both \i\ix and falci- 
parum m liana with full therapeutic doses of quinine about 20 grams 
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daily, for some 14 to 21 days Consequently, ^hen pamaquin Mas 
tested It Mas also administered for this penod of ume It Mas demon- 
strated quite early that a combination of concurrently admmistered 
pamaquin and quinine is superior to the administration of either druo- 
alone For example, in one series^^ there Mas observed 75 per cent 
relapses in an eight M’^eeks period Mith quinine alone, 25 per cent Midi 
pamaquin alone and essentially none Muth a combination of the tMo 
antimalarials The dosage of pamaquin in these studies, calculated as 
the hydrochloride Mas as Iom as 40 mg daily in many patients It is 
possible that such a dosage regimen m ould have come into general use 
despite the toxic effects of the pamaquin except for the discoi er\* and 
limited exploration of quinacrme Mhich occurred about this time 
It M as found, m ith quinacrme, that little advantage is derived from 
the administration of quinacrme beyond a seven day penod of treat- 
ment at o I gram three times a day m population groups having a fair 
degree of immunity As a reaction to this findmg, the belief gamed 
credence that quinine administration might also be curtailed to a simi- 
lar period Mith advantage This belief together Mith a groMmg ap- 
preciation of the toxic hazard of pamaquin led to a curtailment in the 
duration of the administration of qumme as M’^ell as a loMenng of 
the pamaquin dosage commonly used It is not surprismg then, that 
the publications of the League of Nations recommended that combina- 
tion pamaquin and qumme therapy be hmited to seven days Mith the 
daily dose of pamaquin no higher than 30 mg of the hydrochloride 
The increase m the toxicit^'^ of pamaquin M^hen admmistered con- 
currently MTth quinacrme led to the adoption of a convennon m hereby 
pamaquin M’^as admmistered m similar dosage but for only five 
days and separated from quinacrme administration by a three day 
drug free mteix'al It is noM' knoM n that pamaqum admmistered at such 
a dosage and m such manner has little to offer as a curative agent m 
vivax malaria although it is a highly effective gametocidal agent It 
seems likely that the early studies Muth pamaqum produced a different 
therapeutic result because the dosage m as usually higher, adnimistranon 
M as for a longer period of time and the drug m as admimstered con- 
currently M ith qumme HoM^ever, all three features M^ere lost sight of 
m the years betueen 1931 and 1941 so that, the early recommenda- 
tions for the use of pamaqum by the services M^ere not of the type that 
M ould be expected to yield a significant proportion of cures 
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Work during the past year has retraced these steps and it is behe\ ed 
that the examination of the curative action of the 8-aminoquinohnes is 
again on a sound experimental basis However, progress towards the 
ultimate g-oal of these studies will be slow" since, at the moment, it is 
necessary to restrict the primary examination of compounds in this 


series for curatn e action to human 


B E r L It 

1 Larked, S V Xational Research Coun- 
cil and medical preparedness, IVar 
Med, mi, 1 T7 

2 W^eed, L H , Xational Research Coun- 
cil and medical preparedness, J 4 M A , 
1911, 117 180 

3 Hie treatment of malaria, fourth gen- 
eral report of the Malaria Commission, 
Bull Health Organ, League £>/ iVafions, 
1937, 6 895 

4 American atabrine, JAMA, 1942, IJO 
842 

5 Restrict sale of all quinine JAMA, 
1942, 119 1512 

<j Lnited States W ar Department, Office 
of the Surgeon General Notes on the 
treatment and control of certain tropi- 
cal diseases. Circular Letter No 50 
IFar Med, 1941, 1 539 

7 Board for the Coordination of Malarial 
Studies, National Research Council 
Qumacrine h\ drochloride (atabrine) 
for malaria, JAMA, 1944, 125 977 

8 Masen, J M Quantitative determina- 
tion of atabrine in blood and urine, J 
Biol Chem , 1943, 14 S 529 

9 Brodie, B B and Ldenfriend, S Esti- 
mation of atabrine in biological fluids 
and tissues, J Biol Chem , 1943, 151 
299 

10 UnpiibliJied ob‘terzafion<i 


experimental material 


L .A c r s 

11 Shannon, J 1, E irle, D P, Jr, 
Brodie, B B , Taggart, J V and Ber- 
liner, R W Pharmacological basis for 
the rational use of atabrine m the treat- 
ment of malaria, J Pharmacol 4 
Exper Therap , 1944, 81 307 

12 Shannon, J \ ind Earle, D P, Jr 
Recent advances m the treatment of 
malaria. Bull Xeio i ork 4cad Med, 

1945, 21 467 

11 Lnited States War Department, Office 
of the Surgeon General The drug treat- 
ment of malaria, siippressne and chm- 
cal. Circular letter No 153, JAMA, 
1943, 123-205 

14 Huff, C G and Coulston, F Develop- 
ment of Plasmodium gallinaceum from 
sporozoite to er\throc\tic troplio/oite, 
J Infect Dis, 1944, 75 231 

15 Sh innon, J \ The studi of antimalar- 
lals and antimalarial actiiita in the hu- 
man malarias, Harvey lectures 1945- 

1946, in press 

16 Board for the Coordination of Malarial 
Studies W ar time research in malaria, 
Science, 1946, 103 8 

17 Sinton, J V , Smith, S and Pottmger, 
D Studies in malaria, uitli special ref- 
erence to treatment, further researches 
into the treatment of chronic benign 
malaria with plasmoquine and quinine 
Indian J M Be search 1929-30, 1' 793 



THE BULLETIN 


358 


SOME EFFECTS OF TEIE RICE DIET 
TREATMENT OF KIDNEY DISEASE 
AND HYPERTENSION" 


M'alter Kempner 

Professor of Medicine, Duke Uniiersit} School of Medicine 


cells can be kept “alive” for a few hours in the 
K S AVarburg apparatus and their chemical reactions e\ani- 

S iC S ^ rather simplified set-up ^ Tissue slices thin 

K S enough to permit optimal diffusion are suspended in salt 

SaSHSESasaSHSo solutions, seium or exudate The concentration of oxy- 
gen, carbon dioxide, sodium bicarbonate, sugar, aminoacids, ketoacids, 
lactic acid, etc , in the suspension milieu can be quantitatively con- 
trolled Factors such as the rate of arterial and venous blood flov, the 
lymph flow, and the excretion of urine do not complicate the experi- 
ment From one five-minute period to another one can measure mano- 
metrically what these isolated kidney cells do under varying conditions 
Like all other animal tissue, kidney cells have two main sources of 
energy, oxidation and fermentation A^alues of about 10 are given in 
the literamre for BOj and QMj,^,-„ of human kidney cortex,- Me, the 
approximate amount of oxygen used for oxidative processes by 100 
Gm of fresh kidney substance would be about 5 liters in 24 hours, 
the appioximate amount of lactic acid formed anaerobically in the 
same time would be about 2 Gm 

If in the course of a disease, renal tissue is destroyed and replaced 
by a scar, obviously the only metabolic reactions to be found tvill be 
those of the scar tissue and no longer those of the kidney cells Between 
normal and completely destroyed cells, there are as far as disturbances 
of cellular metabolism are concerned, the following possibilities 

1 The cells are uninjured, but metabolize in a pathological en- 
vironment 

2 The cells are injured, but the envnonment in which they metab- 
olize is normal 

* Trom the Department of Medicine, Duke Unnersitj School of Medicine, Durham, N C Read 
Januir\ 1946 befoie the Section of *\[edicine of The Neii ^ ork Acndemv of Medicine 
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lADLt I— CHANGLS IN CHEMICAL COMPOSITION 

OF ‘INFLXMMXlION FLT. ID 


Serum 

Fluid from Sterile 
Blister of Skin 
(Kormal person) 

Owgen (mm Hg ) 

110 

6 

Siigir (mg /lOO cc ) 

90 

6 

Lactic Acid (mg /lOO cc ) 

10 

125 

Bicarbonate (10 3 molar) 

25 

9 

PH 

74. 

63 


3 The cells are injured and metabolize in a pathological environ- 
ment 

In order to learn somethmg about the chemical composition of such 
a “pathological environment” we measured the metabolic reacaons 
wdnch take place during an inflammation We produced sterile can- 
tharidin blisters on the skin of normal people and of paaents with 
various diseases and measured the metabolism of the leukocytes in the 
blister fluid and the chemical changes produced by them As Table I 
shoves, the concentration of some biologically essential substances show s 
a decisive change during inflammation 

The next step w'as to determine what effects on the metabolism of 
kidney cells w^ere produced by these en\ ironmental changes W e found 
the anaerobic splitting of sugar into lactic acid to be markedly dependent 
on changes of the sodium bicarbonate, sugar, and hydrogen ion con- 
centration The rate of oxidation was, to a large extent, independent 
of sodium bicarbonate, sugar, and PH, but w^as dependent on varnnons 
of oxygen concentration 

AVe could show further that the deamination of aminoacids and the 
formation of ammonia by slices of kidney tissue are inhibited by low ered 
oxygen concentrations This applies both to the so-called “unnatural” 
d-aminoacids and to those naturally present in the plasma of man, rat, 
and rabbit, and m the tissue slices themselves ^ 

Besides the inhibition of the rate of deamination, which is re\ ersible 
there is mother effect of low ox\gen concentration on kidney cell 
metabolism w Inch causes irre\ ersible changes If w'e kept slices of 
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Jadney tissue for about one hour in an oxygen free atmosphere and 
then re-estabhshed conditions of optimal oxygen concentration the cells 
were still able to deaminize aminoacids and to form ammonia but they 
had lost the ability to oxidize ketoacids This means that by the re- 
moval of oxygen for a given time one can injure kidney cells selecm ely 
as to their oxidative reactions 

The obvious question is What practical significance have these 
cellular physiological findings in the treatment of diseases in vdiich 
renal metabolic dysfunction may play a role Some simple examples 
may shott the trend of our reasoning Let us assume that the otygen 
supply to any one kidney cell has been decreased by some pathological 
condition and that we are unable to increase it, still, it might be pos- 
sible to increase the oxygen concent) atton by reducmg the amount of 
M^’ork required from this cell, thus decreasmg its oxygen demand Or 
let us assume that the rate of oxidation of ketoacids in any one diseased 
kidney cell is decreased, still, it might be possible to reduce the amount 
of ketoacid offered to the cell if we were able to remove from the 
diet those substances from which ketoacids are derived Deducuons of 
a similar kind might be drawn from obsen^ation of the role played in 
renal metabolism by aminoacids, sugar, sodium bicarbonate, etc 

It wotdd be most desirable, of course, to substitute for the natural 
ferments that have been destroyed, extracts of animal kidneys, or e\ en 
better, synthetic substances with the same chemical propemes as those 
in normal kidney cells Unfortunately, such substances are not yet 
available 

I have been asked to speak to you this evening about a less perfect 
approach, but one ■stdiich has led to rather satisfactory'" results the 
compensation of renal metabolic dysfunction with the rice diet 

The consensus of opinion at the present time is that dietary treat- 
ment IS useful in kidney disease, but of little or no value in hyperten- 
sion without obvious renal involvement Goldring and Chasis in 1944 
summed up the prevalent view in their book on hypertension “The 
diet in uncomplicated hypertension requires no essential change from 
the normal 

Compared to diets previously used in hypertension, the rice-fruit- 
sugar diet is rigid It contains in 2000 calories about 5 Gms of fat and 
20 Gms of protein derived from nee and fruit, and not more than 
o 2 Gm of chloride and 015 Gm of sodium ® 
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lADLE II— SERLM CHOLESIEROL OF PATIENTS “WITH 
mPERTEVSnE VASCLLVR DISEASE ON RICE DIET 
("Nig per 100 cc of serum) 


Case 

Before 

After 

Day't 

Ca^e 

Before 

4fter 

Days 

1 

205 

178 

67 

41 

283 

205 

203 

2 

220 

191 

42 

42 

238 

210 

84 

3 

168 

175 

240 

43 

333 

270 

28 

4 

173 

170 

56 

44 

266 

154 

112 

5 

225 

177 

143 

45 

345 

258 

74 

6 

238 

200 

61 

46 

293 

200 

20 

7 

248 

200 

156 

47 

268 

170 

133 

8 

255 

215 

47 

48 

302 

217 

100 

9 

290 

150 

288 

49 

222 

70 

99 

10 

354 

275 

134 

60 

210 

190 

109 

11 

242 

172 

72 

51 

300 

225 

166 

12 

292 

237 

212 

52 

242 

152 

126 

13 

234 

173 

73 

51 

145 

188 

21 

14. 

187 

186 

85 

54 

220 

166 

105 

15 

325 

226 

31 

55 

290 

160 

102 

16 

260 

192 

110 

56 

195 

168 

21 

17 

217 

190 

125 

57 

318 

235 

9 

18 

212 

176 

130 

58 

220 

187 

53 

19 

228 

166 

35 

59 

246 

220 

136 

20 

317 

186 

52 

60 

210 

205 

24 

21 

224 

155 

32 

61 

225 

200 

16 

22 

172 

160 

35 

62 

273 

230 

9 

23 

218 

135 

90 

63 

210 

143 

43 

24 

221 

192 

40 

64 

215 

155 

221 

25 

255 

146 

139 

65 

230 

153 

17 

26 

210 

225 

228 

00 

210 

175 

212 

27 

230 

164 

35 

67 

292 

168 

78 

28 

300 

198 

6 

68 

215 

110 

76 

29 

231 

213 

166 

69 

239 

149 

60 

30 

209 

181 

12 

70 

192 

215 

24 

31 

250 

247 

32 

71 

308 

246 

155 

32 

250 

260 

65 

72 

258 

175 

41 

33 

252 

161 

14 

73 

193 

153 

16 

34 

185 

108 

14 

74 

260 

170 

178 

35 

188 

150 

83 

75 

168 

160 

240 

36 

300 

203 

45 

76 

317 

170 

146 

37 

284 

235 

18 

77 

200 

175 

6 

38 

230 

228 

21 

78 

304 

169 

66 

39 

332 

246 

14 

79 

186 

102 

205 

40 

137 

175 

28 









V\erage 

243 2 

185 9 






\\ erifre 

Difference 

57 3 mg 
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It has been argued that this diet is nothing but stan^ation and that 
at least the ear and tear quota” of 45 Gms of protein is needed to 
maintain protein equilibrium This figure, however, has no other basis 
than the 7 Gms of nitrogen excreted per day by people ho are fasting 
and represents only the body’s effort to meet its caloric requirements 
by breaking down its own protein Tlie daily unnar^^ nitrogen ex- 
cretion of patients At ho have follotted the rice diet for mo months or 
more averages 2 26 Gms , which means that with a daily intake of 
little more than 15 Gms of protein due to the protein sparing effect 
of carbohydrates, the nitrogen equilibrium is maintained® In fasting, 
the daily urea nitrogen excretion in the urine is about 5 5 Gms The 
average daily urea nitrogen excretion in the urine of patients who hate 
follovA ed the rice diet for m o months or more is i i Gms ^ 

In fasting, the blood urea nitrogen concentration is higher than it is 
normally In patients on the rice diet, the urea nitrogen concentration 
IS below the le\el of normal (average of 6 6 mg per 100 cc of blood) 
In starvation, hemoglobin and plasma protein concentrations decrease, 
in patients on the rice diet, the hemoglobin and plasma protein levels 
are maintained ® 

It has been argued that the restriction of fat in the rice diet is too 
rigid and that patients Math hypertension should eat “well-balanced 
meals ” On the other hand the relation bem^een hypercholesterolemia 
and hypertensive vascular disease has been stressed repeatedly, espe- 
cially with regard to vascular retinopathy, coronar}'' disease, and ar- 
teriosclerosis In a series of 79 patients with hypertensive vascular 
disease 53 (1 e , 67 per cent) had a cholesterol concentration of at least 
220 mg per 100 cc serum at the beginning of the treatment As Table 
II shoMS, the hypercholesterolemia decreased with the rice diet in 52 
of the 53 patients, the average decrease being 74 mg per 100 cc serum, 
in 37 of these 52 patients, the cholesterol concentration became normal 
The hypercholesterolemia increased in i of the 53 patients (from 250 
to 260 mg ) In I patient the cholesterol concentration increased from 
normal (210 mg ) to a hypercholesterolemic level (225 mg ) 

It has been argued that the restriction of salt has no effect on hyper- 
tensive \ ascular disease Therapeutic results such as those of Alien and 
SherrilF® and of Volhard” have been explained by Fishberg^® on the 
assumption that salt-poor diets, because of their unpalatabilit)’ lead to 
restriction of caloric intake and thus to reduction of the metabolic 
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lAiiLE III— co^cI:v^R vTiox (GM) per 1000 cc of lrixe 
or PATIEVIS ox “XORMVL’ DIET XXD OX RICE DIET 


2torinaI Diet 

Rice Diet 
{after 2 months) 

Ijrea X 

12 

1 1 

Chloride 

6 

01 

Sodium 

4 

0 01 

Potassium 

2 

30 

Sodiuni/Potissiiini Ratio 

2 

0 003 


rate According to Page,” the effects obtained were due nor to salt 
restriction, but to rest in bed, and the “psychotherapy of constant 
attention ” 

With the rigid restriction of sodium and chlonde in the rice diet, 
the sodium and chloride excretion in the unne decreases to minimal 
amounts In the unne of patients w'ho have follow ed the nee diet for 
one month or longer, the average chloride concentration is about 100 
mg, the sodium concentration about 10 mg, the potassium concen- 
tration about 3 Gms per liter, 1 e , the potassium concentranon is 
slightly higher than that in the urine of patients on an ordinar}^ diet, the 
chloride concentration is decreased to about 1/60, the sodium concentra- 
tion to about 1/400 The sodium-potassium rano, which in the urine of 
patients on an ordinary diet is about 2, decreases on the nee diet to o 003 
(Table III) 

Grollman and Harrison repeated some experiments wnth the nee 
diet, using rats wnth experimental hypertension, they confirmed our 
finding, that the rice diet leads to marked blood pressure reduction ” 
Since the hypotensive effect w as not obtained w hen the strict rice diet 
was changed by the addition of NaCl (not of KCl), this hypotensue 
effect was ascribed by the authors merely to sodium restnenon Un- 
fortunately, no sodium, potassium, or chloride determinations in blood 
or urine w ere made 

No matter which single factor in the rice diet is of greatest im- 
portance in compensating the ^ arious manifestations of renal metabolic 
or excretor)^ d3sfunction, it remains true that m 203 of 322 patients. 
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Tabu: IV 

B 50182 

V hite married m.in Born 1902 “Ah\ ns healtln until 1939 ” Blood pressure checked 

it tvo ^ear intenals 
since 1927 B P knoMn 
to be normal in 1930 

1939 Blood pressure eleiated Treated with Barbiturates 

Mircb 1940 NEW T ORK HOSPIIAL BP 200-105/135-105 

Retrograde pcelograms “Normal ’ 
"Hypertensive vascular disease” 

Januarj 1941 PRESBT TERIAN HOSPIIAL, NEEROLOGICA.L INSHTLIE 
"Hypertensive cardiovascular disease ’ B P 200/140 

Februarc 1941 ROCKEFELLER HOSPIl VL B P 200/140 

^ ariations 196-174/140-120 

"Hypertensive vascular DaiR injections of Tjrosinase intra- 

disease arterial hyper- \enoush for 23 di\s Slight decrease 

tension in B P 

Daih injections of Tarosmase siibcu- 
taneoiish for 13 daas Decrease in 
B P to 150/100 

After one week, B P at preaious lea el 
No\ ember 1941 B P 200/140 During larosinase treatment B P 

164/110 

Because of sea ere shock-like reaction, 
larosmase therapa discontinued 

M\SSACHUSE1 rS GENERAL HOSPIl VL (Dr Smithwick) 

Lumbodorsal saTupathectoma 
(Dec 1941-Jan 1942) 

BLOOD PRESSURE DATA EKG 

Admission Lying Standing 

Dec 1941 Befoie saanpatliectoma 172/135 lSO/134 186/145 12-18-41 Tj upright 

Mar 1944, 26 mos after sannpathectoma 204/144 196/140 150/123 12-29-43 Tj upright 
Beginning 1945 Therapeutical trial aaith Testosterone "Blood pressure higher ’ 

March 31, 1945 DL KE HOSPITAL Admission 220/132 
(AU B P readings taken aahile laing) 

March 31 - April 19, 1945 Aaerage of 20 daas in hospital on 1500 til reduction diet 

B P 197/129 

PSP (total excretion 111 2 houis) 62% 

Urea clearance 125% 

Tj diphasic liansaerse diimeter of heart 14 8 cm 

A.pril 20, 1945 Rice diet started 
\a erages 

Maa 15-21, 1945 129/94 June 1, 1945 full time job lesumed 

Tula 1945 125/90 

\ugust 1945 120/87 

Septembei 1945 126/88 

October 1945 129/87 

Noa ember 1945 128/89 

Januira 8-14, 1916 128/91 Ij upright 1 ransa erse diameter of heart 13 9 cm 
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3-30-45 11-26-45 

J Sc.(m)42 


Fig 1 J S (m 4-2) “H^pertensne Viscuhr Disease” Rice diet since 4-20-45 Vo 
digitalis Diplnsic 1 1 Ins become upright 


on most of whom other forms of therapy had pre\iouslv been tried, 
the rice diet led to objective improvement 

Of 100 patients \\ith primary kidney disease, 65 per cent showed 
improvement on the rice diet Of 222 panents where a diagnosis of 
hypertensive vascular disease was made, 62 per cent improved 

Those -who question the value of diet in the treatment of hyper- 
tensive vascular disease say that in those patients who responded to 
the diet our diagnosis was probably incorrect I think that in most 
cases the dilferential diagnosis presents no difficulties Table H’ shows 
the summary of a typical history 

It w ould not be right to use such a case as an argument agamst 
sympathectomy I have seen marked blood pressure reduction follow- 
ing sympathectomy, in patients wnth se\ ere hypertension, and I ha\ e 
seen patients wdiose blood pressure was not improved But I do think 
that the sequence of surgical treatment and dietar\' treatment should 
be reversed since the treatment wnth the rice diet, if it pro\es to be 
ineflFectne, can simply be discontinued 



366 


IHE BULLETIN 



Fig 2 VS (ni 37) ‘ H\ peitensne Vnscul ii Disease’ A(l\ meed letinopitln Rice 
diet since 8-16-I-t No diaitdis Cli iime in electiical n\is Inieited 1 1 li<is lictome iipnglit 


In the patient just mentioned, in spite of the synipathectoni) , the 
electrocardiogram began to shov myocaidial involvement T i v’hich 
in December 1941 and December 1943 vas upright, had become di- 
phasic by April 1945 A^hth the rice diet, however, the diphasic T i 
reverted to normal (Fig i) 

We have studied the electrocaidiographic changes in 100 patients 










1 i(> i M(I) (m (iJ) I h |u 1 1( nsi\ i \as(iiliii Dimusi Uki (liil siiul 1-() 1(> N( 
lUdiidioM (it luiiit si/( \\itli (hiin^i in Iuiiismim (Ininu'd ol II |)(.i lint 






^^ath hypertensive vascular disease, ho have folloM^ed the rice diet for 
tvo months or longer In 31 of these patients, the T i staves vere 
completely inverted before treamient In 11 of these 3 1 pauents, T 1 
became normally upright Math the diet (Fig 2) In no patient did the 
reverse occur The shortest time in Mhich a completely mverted T i 
became upright Mas tM^o months, the average M'as si\ months 

In 77 of 87 patients Math hypertensive vascular disease, tlie heart 
became smaller m size (Fig 3) The average change in the transierse 
diameter Mas 10 1 per cent The average chest diameter decreased by 
less than o 7 per cent 

In 10 of the 87 patients the heart became larger In these the trans- 
\ erse diameter of the heart shoM ed an average mcrease of 2 5 per cent 
The average chest diameter increased by o 54 per cent 

I am sometimes told that enlarged hearts in hypertensne ^ascula^ 
disease become smaller “spontaneously,” that electrocardiograms became 
normal “spontaneously,” and that papilledema, hemorrhages, and exu- 
dates in the retina disappear “spontaneously ” 

I have not been foitunate enough to see many of these “spontane- 
ous” recoveries, but I have often seen blindness as a result of ad\ ancing 
\ascular retinopathy and death from heart failure, myocardial infarc- 
tion, renal insufficiency, or cerebral \ascular accident in paneiits mIio 
M^ere not Milling to submit to any drasnc form of treamient because 
they believed that their disease m ould clear up spontaneously or that 
at least it M'ould not become M'orse 

I have shoMn you some electrocardiograms and chest films of pa- 
tients Math hypertensive vascular disease mIio xtere treated Mith the 
rice diet I Mail close this talk by shoM ing you a feu' photographs of 
eyegiounds (Fig 4) Fort>^-four patients Math hypertensne lascular 
disease mTo had papilledema, hemorrhages or exudates, folloMed the 
rice diet for tM o months or longer In all of them the retinopathy mms 
arrested In 20 of the 44 patients papilledema, hemorrhages, or exudates 
cleared up partially, in 20 completely 


REFERE^CES CONTIRLiED 0\ P-iGE 70 



Tig: t V V H (m 47) H^pertc^sl\e Vnscular Di‘HeT‘ic Rice diet since 7-4-44 
l^tqht ct/e Di‘;appe'ir*in( e of papillcdeni i, liemorrlnfre*^ e\nd 
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IXTRODUCTIOX 

compliment that might be paid by the New York 
Pathological Society could quite equal that of the in\i- 
tation to deliver the A'liddleton Goldsmith Lecture on 
this occasion No wmrds could fully express the deep 
sense of gratitude I feel for the honor of making this 
address, a task I face wnth all humility The remarks of Gregg^ at an- 
other celebration apply equally well here “AA'ithout aspersions on lesser 
anniversaries we may w^ell at once declare that no celebration can equal 
the first centenary You are still young enough to glory m your age, 
yet old enough to boast of your pow^ers of endurance You are so 
encouraged by your stout surtnval as even to flirt wnth ideas of going 
on forever ” The congratulations and best w^ishes of all those interested 
in pathology, not only for itself but for its meaning to medicine and 
biology, are due this Society 

Societies for Pathologx 

It is said that Riva, physician to the pope, founded a society for 
pathologic anatomy in Rome in the middle of the se\enteenth century 
and established a museum, but the record is not altogether convincing 
In keeping wath the notable accomplishments of France in pathologv 
in the first part of the last century, the Societe Anatomique of Pans 
was established under the guidance of Dupuytren m 1803 It sunived 
only fi\ e years, the president for the final year being Laennec It w as 
reconstituted in 1826 wath Cruveilhier as president and is the oldest 
society m the wmrld wath a dominant interest in pathology Riesman- 
states that t pathological society w^as formed in Philadelphia m 1839, 

* Ci\en December 1944 at The \ork \catlcmj of Medicine on the lOOth A.nni\crsarj oi 

ilie Neu \ork Pathological Societ> 
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with '\'\hlham Gerhard as president, the purpose being the ex- 

hibition of pathologic specimens and the presentation of suitable ma- 
terial in a museum It lasted only a fe\t years and no trace can be 
found after 1843 It seems certain that the Ne\^ York Patholoo-ical 
Society IS the oldest in continuous existence on this connnent Beino- a 
Philadelphian, and imbued with what might be called the lococentric 
spirit said to characterize that region, I w ould have been pleased to find 
that It had the oldest society devoted to pathology Such may be true 
in a sense, but the society w as evidently a feeble infant that could not 
outlive childhood Nevertheless, injured pride is somew hat mollified by 
Riesman when in reference to the permanent society born m 1S57, 
says that Samuel D Gross, the first president, w as “the first real patholo- 
gist of this countr)^” 

Horner published a text on patholog^^ in 1827, but the book written 
by Gross wdiich appeared 10 years later was the first significant treanse 
on the subject in this country It must be admitted, how e\ er, that Gross 
was principally a distinguished chmcian rather than a career man m 
pathology The same can be said of all those prior to Lobstein and of 
many after him Thus the societies established in the middle of the 
nineteenth century could not be called socienes or associations of pathol- 
ogists because in this countr^^ there were no pathologists in our sense 
of the wmrd Perhaps that is partly the reason for naming the societA* 
pathological The purist groans at the adjective because of its implication 
of disease in the veiy organization In addition, the founders had not 
the advantage of the style advocated by the publications of the Ameri- 
can Medical Associanon, otherwise it might have been a pathologic 
society' It IS of interest that the American Association of Pathologists 
and Bacteriologists w^as not formed until 1900, the American Socier\’ 
for Experimental Pathology until 1913 and the American Society of 
Clinical Pathologists until 1922 The Deutsche Pathologische Gesell- 
schaft was started in 1898 and The Pathological Societ\' of Great 
Britain and Ireland in 1906 

M’hat is Pxthologx^ 

In any discussion, it is wise to arrive at a general agreement as to 
terminology In our times, it may w’^ell be said that a pathologist is a 
person w ho devotes his career to the study and practice of pathologv 
Dean^ says the pathologist “should be able to say ‘I am a pathologist. 
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I reckon nothing which appertains to disease is \\ ithout interest to me ’ 
To the pathologist all things, at any rate all medical things are pathol- 
og)'’ ” Be that as it may, e still should tr} to define patholog^' I think 
^^'e can agree that it is a subject pursued principally in the laboratorv’ 
utilizing all the tools of morphology’', mathemancs, physics chemistry', 
physiolog}’', bacteriology, immunolog}^ and the like to explain the ongin, 
course and nature of abnormal form and function 

But what about the relation to the clinic and the Ining patient' Is 
the pathologist to be a sat ant in the sense of Richet,^ one m hose only 
object IS the discovery of the truth' Eiidently there are some vho 
think so Boycott,’ for example, said at the dedication of the Pathologi- 
cal Institute at Montreal “The time has now arn\ ed w hen pathology- 
must recomize that it is a science w hich can and ou^ht to stand on its 
ow’n feet and pursue its ow’n end, w’hich is the study of pathology-, not 
the study of medicine and surgery- ” He yy ent on to say- that there are 
nvo sorts of pathologists, those w’hose real heart is in the clinical appli- 
cation and “those y\’ho are in pathology’- because they' had it laid upon 
them to trj' to knoyy about the reacuons of hy ing things to injury- and 
disease” yy ithout any particular or direct reference to human yy’elfare 
Boycott hved in patholog}' as a science for itself and this attitude y\ as 
shared in large measure by Oertel® and a few others It can be said w ith 
assurance that most of us yy’ho give our lives to patholog}' do so because 
of the croy\ ning place it occupies in the large field of medicine 

The Theme 

The central theme of this address is the e\oluuon of the approach 
to pathology' as it has advanced from the deducme reasoning of the 
earlier yvorkers to the more profitable mductn e reasoning made possible 
by the expansion of information in all fields of science For the unfolding 
of this theme it seems profitable to undertake a cursory' ret lew of past 
achievements and to orientate us in relation to the nme of the founda- 
tion of this Society Subsequently', morbid anatomy' will be discussed, 
to be followed by' a glimpse into the future, prophetic or not as only- 
time will tell 

HiSTORICXL PERSPECTiyE 

The history' of pathology has been too ytell presented by- Long,” 
by Krumbhaar® and others to justify' a lengthy discourse here That 
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M ould be presumptuous before this audience I should, how e\ er, draw 
your attention to the fact that wdien this Society w as bom, there w ere 
few professional pathologists in the wmrld, indeed none existed in this 
countn^ The ver^^ group wdnch organized the Society, including Mid- 
dleton Goldsmith himself, w’^ere essentially clinicians who realized the 
importance of patholog)’" to medical practice and consequently ga\e 
the subject intimate study Peters® called them pathologists but they 
did not devote themselves prmcipally and primarily to the subject 

A history of pathology in ancient times, the middle ages, the renais- 
sance and w ell into modern times is a story not of a special held but of 
medicine as a wdiole Long^ comments on the fact that dunnor the 
5000 years of the Egyptian dynasties, there must hate been at least 
750,000,000 bodies prepared for burial but the descripnons are detoid 
of references to morbid anatomy Yet there is little doubt that the 
Alexandrians performed autopsies of a sort as indicated by the descrip- 
tion of the woodeny or stony-hard liver with ascites, credited to 
Erasistratus It is a sad circumstance that the records of the Alexandnan 
school are only preserved second-hand in the writings of Celsus Ac- 
cording to Singer,^® the first frank reference to a posmiortem examina- 
tion was made “wdien, during the plague of 1286, one of the bodies was 
opened in order to determine the namre of tlie disease ” In my survey 
of the subject I found little record of autopsies until the fourteenth 
century, w hen they w'ere perfonned at Salerno, Bologna and Padua 

In the sixteenth century, progress began with the dissections and 
autopsies of V esalius, Eustachius, Pare, Donatus and Schenck von Graf- 
enburg During this time Antonio Bene\ leni recorded 20 postmortems, 
subsequently published by his brother More important but less widelv 
knowm is the book of Jean Fernel of Amiens whose volume AHII enuded 
Patholosfiae w as the first codification that could be called a text on 
pathology (Long") Not to be forgotten is the influence exercised bv 
the development of printing, wdnch in all fields permitted men to ex- 
change, pool and transmit knowledge Mbthout this, inducme reason- 
ing could not have evolved Probably of equal importance wws the 
beginning of political liberty in the founding of the Dutch Republic, 
for this carried wath it the initiation of freedom of thought and of scien- 
tific research 

The sei^enteenth centui^^ provided such men as Bartholin, Malpighi, 
Glisson, Sylvius and that Riva wdio is said to have established a socier\' 
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for pathology In the latter part of that period Bonet or Bonetus pub- 
lished his “Sepulchretum,” a landmark to be sure, excellent for its time, 
but now only of historic value 

The eighteenth century'- had many notable figures but for our pur- 
poses Morgagni, whose profile graces the seal of y our Society, w as the 
greatest His “Dc Sedibus,” based on letters to a friend and then re- 
vised, appeared in 1761, when he was 71 years old The autopsies were 
not systematic in our sense, but the publication show ed a keen apprecia- 
tion of clinico-pathologic correlation John Hunter’s protocols are more 
satisfactory^, but still inadequate The latter part of this centuty is 
marked by the publication of Mattbew'^ Baillie’s atlas and text, to my 
mind the first to introduce real pathology in concrete form 

It w^as not until Rokitansky began his w ork that w ell systematized 
methods and protocols became prevalent AVhen he w’^as 58 years old he 
performed his thirty thousandth autopsy and Long states that by the 
time of his death at 68, he had available the records of 70,000 autopsies 
Some of you may remember Theodor, the diener at the Allgemeines 
Krankenhaus, w'ho in my day said that m 10 years he had assisted at 
30,000 autopsies Perhaps George Taggart in his many years of faithful 
service at Blockley has had as great an experience The vast material in 
V lenna w'as by no means the sole cause of Rokitansky’s great contribu- 
tion He -was a pathologist in the truest sense, even though his deductive 
interpretations w^ere faulty He brought pathology^ into the soul of 
melicine His stimulus Avas so great that as Roessle^'* remarks, a small 
shabby dead-house in the furthest corner of the Allgemeines, “a 
WTCtched barrack” as Kussmaul called it, became the medical center of 
Vienna 

Our song of great men reaches a grand crescendo with mention of 
Virchow^ Inspired by Johannes Muller, he entered pathology under 
Froriep and in addition to becoming a prosector of great skill began 
his investigations V'e need not detail his work but can agree with 
elch that the establishment of cellular pathologv “marked the greatest 
Advance w'hich scientific medicine has made since the beginning ” 

Chairs or Pathologx 

In the nineteenth century, when Bichat, Rokitansky and ^'lrchow 
flourished, the first part w^as marked by^ the contnbuaons of the French, 
including such men as Pinel, Con isart, Laennec, Louis and others A 
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most significant item, however, was the creation of the first chair of 
pathology m 1819 at Strasbourg, during one of the times when it was 
French This was created at the suggestion of Cuvier and occupied 
by Lobstein, the first chair devoted solely to pathology Seventeen years 
elapsed before Dupuytren suggested the chair at Pans, which Cruveilhier 
occupied in 1836, and another decade passed before the establishment 
of the chair at A'^'Trzburg, created for VirchoAi’^ u^hen his revolutionary 
ideas forced him to leave Berlm In the meantime, Carswell occupied 
the chair of morbid anatomy in London m 1831 and Johannes Wagner 
became extraordinary professor at Vienna in 1832 Berlin awaited the 
return of Virchow m 1856 Chairs were established at Han^aid in 
1847, Pennsylvania in 1867 and at the College of Physicians and Sur- 
geons in 1875 It was later, however, that the professors devoted their 
full time to the subject But as Krumbhaar® says, before the close of the 
century “every self-respecting medical school had an independent chan 
for this important subject ” 

Orientation of Founders 

If time permitted, the general cultural level of our country in the 
1840’s might be revie\ved, but we should recall the limitation of com- 
munications, no telegraph, no telephone, dreadful roads, railroads not 
to be important for 20 years, ill-paved streets, poor water supplies, in- 
adequate sewerage, not even gaslight or bath tubs No radio, no juke- 
boxes, no ice cream cones, none of the accretions of our modem 
civilization' And yet these things \vere not missed by our rugged 
forebears 

Where did patholog)^ stand in 1844^ Bichat, Corvisart, Pinel and 
Laennec Mmre dead To be suie, Brettoneau, Louis, Broussais, Charcot, 
Claude Bernard and Brown-Sequard were living, but the genius of 
pathology vms surely moving to Britain The Hunters and Matthew 
Baillie had died but Carswell, Hodgson, Bright, Addison, James Paget 
and Hodgkin Mmre active as was also Gull in Ireland Only seven years 
had elapsed since Gerhard had distinguished typhoid from typhus 
largely on the basis of pathologic anatomy Soon the mantle of our 
“Fach,” migrating from Italy to France to England would fall on Ger- 
many 

Already Johannes Muller had as pupils Schwann, Henle and Vir- 
chow The cell theory resulted in the publication of books on patho- 
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iogic histology, Vogel in 1843 and by Lebert m 1845 Johannes 
V agner had died but his pupil Rokitansky m as bringing out the great 
Handbuch during: the forties Virchow had been g:raduated in medicine 
)U‘t a ^ ear, bur the Archn known by his name began publication m 
1847 Yet to develop were his pupils Cohnheim, Klebs, von Recklmg- 
hausen, Rindfleisch, Ponfick, Orth, Hoppe-Seyler, Salkow ski and others 
AVeigert was bom m 1845 and Ziegler m 1849, Schmorl in 1861, and 
Aschoff m 1866 In our countr)’’, Delafield, Prudden, Welch, Council- 
man, iVIallory, Ewnng, Flektoen, Fle\ner, A^'ells, Pearce and many others 
wnth names made familiar by their work had yet to appear on the 
horizon Theobald Smith was not born until 1859 and his reports on 
cattle fever of Texas did not appear until 1890, the first comincing 
proof that arthropods can be vectors of disease Pathologist, bactenolo- 
gist, parasitologist, immunologist, scholar, savant and practical scienust 
kindly gentleman, he w'as to my mind the greatest figure American 
Medicine has yet produced William Bulloch^^ said “It is certain that 
America m days to come w'lll look at him wnth that \eneration with 
which France cherishes the name of Pasteur and Germany that of 
Robert Koch ” 


Dedlctiie xvd IxDtcTiiE Rexsoxing 

A little later than the time of the founding of this society' occurs 
the dividing line in pathology betxveen deductive and inductn e reason- 
ing, the line between pathology, old and new The mvesugators of the 
remote and even recent past w ere obliged to employ deductn e thinking, 
or the analytic fomi of reasoning Thus a group of symptoms and signs 
w'as correlated wnth anatomic observations Our forebears had not a 
sufficient number of instances to set up generalities from w'hich sub- 
sequently to synthesize their information Nor did they have chemical, 
physiologic or other facts on wffiich they could base mductn e reason- 
ing Even up to recent times, the correlation of the climcal manifesta- 
tions and morphologic demonstrations was based on deduction and 
seemed sufficient, those wffio studied medicine m the early part of the 
current century will recall that much of their instruction was thus 
founded A concrete illustration of the defects of the method max be 
given by reference to the studies of Richard Bnght, w ho obsen ed the 
association of the hypertrophic heart w'lth chronic renal disease The 
one accompanied the other, but why that was true could not be ex- 
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plained with the information available in his day Purely as theory he 
suggested the importance of peripheral resistance The intervening phe- 
nomena were unknown to him because physiology had not explained 
the stimulus to hypertrophy offered by stretching of hollow muscular 
organs, diastolic stretching of the chambers of the heart was not in the 
picture A century had elapsed since Stephen Hales had shown that 
there is pressure within the arteries, but another century was to elapse 
before readings of blood pressure were common clinical practice Bright 
thought of a chemical stimulus to the heart, but even now the exact 
basis of hypertension is not fully clarified 

The pathologist and, as Prudden^'’ put it in a letter to Ewing, “his 
satellite, the practitioner” must necessarily await the development of 
instruments of precision, of chemistry, physiology, and ancillary sciences 
in the biologic field, before inductive reasoning could be practiced 
W \y Keen^*^ has emphasized the significance of instruments of pre- 
cision in the advancement of science and human welfare To us as 
pathologists, the microscope takes first place in this category Haden^' 
says “the name microscope was given by a physician, a physician was 
the first to make practical use of the microscope, three of the five great 
microscopists of the classical period Avere physicians ” Nevertheless, 
this instrument was most widely used by laymen iMore than a decade 
after this Society Avas founded. Carpenter^** said in the preface of his 
book that the microscope served both for scientific research “and as a 
means of gratifying a laudable curiosity and of obtaining a healthful 
recreation ” Roger Bacon used a simple lens and Leeuwenhoek improved 
It by shortening the focal length There is general agreement that the 
first compound microscope was made by an optical worker, Zacharias 
Janssen, about 1590, at Aliddeburg on that island of Walcheren so re- 
cently subjected to the fury of war This instrument enlarged objects 
nine diameters Robert Hooke built a better compound microscope in 
1665, but It was not until 1693 that magnifications of 100 diameters 
xvere produced by Marshall and not until 1716 that Hertel used a re- 
flecting mirror Schlumberger^® states that in 1 807 van Deyl “produced 
a satisfactory compound microscope with an achromatic objective and a 
magnification of 229” diameters But the history of the microscope as 
we know it is more recent 

Pohcard"” starts the story in about 1848 in the town of Jena, four 
years after your establishment in 1 844 The achromatic lens had already 
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been produced, but the microscope was not yet sufficiently precise 
Karl Zeiss was a builder of scientific apparatus, employed m the labora- 
tory of physics at the University of Jena He enlisted the aid of Ernst 
Abbe, Professor of Medicine in the Universitv’-, Mho mth help of the 
mathematician Magnus, planned the sub-stage condenser Zeiss and Abbe 
ultimately realized the necessity for good optical glass which m as finally 
produced by Schott This group tvorking through the years ulnmatelv 
created the modern compound microscope, with its illumination, opti- 
cal precision and resolution, about 1872 The development of the stereo- 
scopic microscope, the binocular microscope, the ultra-microscope, the 
petrographic microscope and its modifications, the telemicroscope and 
the electron microscope naturally followed 

Provnsions for sectioning and staining are even more recent TTie 
freezing of tissues for sectioning vv’-as first practiced about the nme this 
society vv'as founded, but the sections vv^ere made free-hand or by the 
Valentin double-bladed knife Objects were embedded in paraffin by 
Klebs in 1869 and in celloidin by Duv^al in 1879 The mechanically 
precise microtome vv'^as probably first used by Thoma in 1881 Although 
Hannover used chromic acid for fixation in 1844, yet Flemming’s fluid 
was not announced until 1882, Zenker’s fluid m 1894 and formalin in 
1893 Staining by alum carmine vv'as done by Gerlach in 1858, but 
alum hematoxylin was not used until 1865 Eosin was first used as a 
counterstain in 1875 Von Recklinghausen used silv er salts, but for mod- 
ern staining methods w^e are indebted particularly to Weigert and to 
Ehrlich, and in this countr>^ to iMallory Smith*^ gives an excellent bibli- 
ography The society w^as at least half a century old before pathologists 
had at hand microscopic sections thin and w ell stained and a satisfactory 
microscope with which to study them 

The use of experimental methods in the study of problems in pathol- 
ogy was carried on by many early inv^estigators, notably John Hunter, 
but the beginning for professional pathologists vv as the work on migra- 
tion of leukocytes reported by vmn Recklinghausen in 1863, to be fol- 
low^ed by his experiments on inflammanon in the cornea of the frog 
m 1867 More impressive and the keystone of this type of work w'as 
Cohnheim’s publication on inflammation and suppuration in 1867, also 
in part on the frog cornea but paracularly on the frog mesenter\" 
Here for the first time w^ere explained the phenomena of exudative 
inflammation Cohnheim showed the influence of the vascular system. 
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“ohne Gefasse, keine JEntzundung” and identified the leukocyte as the 
forerunner of the pus cell This was followed by the work on thrombo- 
sis, embolism, infarction and other topics Welch brought the inspiration 
of his teacher to America, where the eAcperimental method by the end 
of the nineteenth cenrur)^ had taken root and flourished MacCallunr- 
wrote about his course in 1906, 1907 and 1908 This was followed b) 
Pearce’s report m 1911-^ and then by numerous others, including a hand- 
book on the subject by A^^agoner and Custer -■* Richard Pearce said that 
“The great continuous advances in medicine resulted from organized 
laboratory effort based on the principle of exact experimental methods ” 

These applications of the experimental method \vere made increas- 
ingly useful with the strides in the latter half of the nineteenth centur\^ 
and subsequently, of pure science, chemistry, physiology, bacteriology, 
immunology, etc , including recently the study of hormones and nu- 
trition In the latter connection witness the investigations on tumors 
of endocrines and the explanation of the origin of Laennec’s cirrhosis 

These various techniques, facilities and basic information were not 
available to the founders of this society, to their predecessors or their 
immediate successors They Avere limited to deductive reasoning Para- 
phrasing Pack and Brooks,*^ the morbid anatomist of the old days de- 
pended on deductive reasoning based on his extensive experience m 
morphology, but his successor reasons inductively because of his better 
basic foundation 

Note that I have avoided the terms experimental pathology, patho- 
logic physiology, pathologic chemistry and the like This is deliberate 
because I believe that these implements are readily available to the 
pathologist Many of the techniques can be mastered by the educated 
pathologist, and m his hands become tlie tools of study and research 
In modern institutions, collaborative research is possible when the 
pathologist does not or cannot acquire skill in the more complex pro- 
cedures He often needs guidance in methods and aid in interpretations, 
but always his studies are directed toward the understanding of disease 

No study of disease can be informative and satisfactory without in- 
corporation of etiology Causative factors may be predisposing and pre- 
cipitating, but as Gregg^ indicates a third factor is also important, 
namely perpetuating The last is of especial importance in reference to 
chronic disease of any kind, mental or organic It must be significant 
m geriatrics, a field assuming magnitude in our aging population 
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The development of chemistr}'-, physiolog)- and experimental meth- 
ods has gone along with bactenolog)'^ and immunology- Thus etiology- 
has progressed Pathologists can now^ interpose developmental mechan- 
isms between cause and effect This is the province of inductive 
reasoning, based on a premise of collected facts Pathologists can also 
think in terms of causality, a broader conception than cause For e\erv 
cause there is a causal connection before the effect Oertel,-® whose 
philosophic comments have often failed of the recogmtion they deserv^e, 
says that “Roux, the founder of evolutionary mechanics, insists that 
every causal knowdedge of a phenomenon must mclude a complete 
connected chain of events wdnch are responsible for it ” I refer to Oertel 
further because of the vahdity of his view's The series of events leading 
to an effect must be put in their law'ful order Ever)' occurrence bound 
to a sum of ctrcumstances necessitates the occurrence To say that a 
certain bacterium causes a certain disease mves no information about 
the manner, sequence and mechanisms of the events, and is not satisfac- 
tory to the cnncal mind He quotes Tendeloo’s defimnon of pathology 
as the science “of disease producing constellanons ” The doctrine of 
causality must be utilized if etiolog)’’ is to fill its place in patholog}' and 
medicine It can furnish links in the chain of predisposing and exciting 
factors and particularly in reference to those perpetuating factors now' 
in the foreground Causality' must occupy a large place m inductive 
reasonmg 

In passing I cannot refrain from mentioning Oertel’s strictures on 
teleology, the exact opposite of inductive reasoning and causality The 
term comes from the Greek telos, meaning goal or purpose “It is com- 
monly stated that a thing happens in the human body because it senses 
a certain (generally beneficial') purpose, that is, the end result is taken 
as an explanation of the mechanism of its occurrence A thing 

happens in nature, because a causal chain of preceding e\ ents neces- 
sitates It ” Teleology adds nothing to precision of thought or exact 
inquiry, I have said “The doctrine of purpose should not be permitted 
to smooth too easily the paths of learning, especially' if this entail a 
sacrifice of the critical analy'sis of cause and effect ” Even the teleologists 
ire put to It to find any'thing beneficial in the growth of malignant 
tumors' Scientific progress and teleology' are permanently' at odds 
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Place of Morbid Anatomy 

Does this discourse on deductive and inductive reasoning, the appli- 
cation of functional studies and the logic of causality mean the abandon- 
ment of morbid anatomy^ Rous~' reached the climax of assent in one 
of his early papers n^hen he referred to morbid anatomy as “the dried 
stockfish of the subject,” and his condemnation echoes that of seieral 
others But let us look elsewhere Boycott,'' that advocate of pathology 
for Its ovm sake, says that pathology began vnth morbid anatomy “and 
in this still finds its fundamental basis ” Further, “the quaint nonon 
that morbid anatomy is played out comes only from those who are 
Ignorant of what the anatomist has to say ” TurnbulF® in his obituary 
notice of Schmorl comments that “to those who had been taught in 
England that morbid anatomy was a dead subject the first few days 
tvith Schmorl became an unforgettable revelation ” Roessle'"’ says that 
‘Pathologic anatomy remains the supporting pillar of the giant grow th 
of medicine ” F von Muller,^® w'ho did more to establish the modern 
clinic than any other single person WTth the possible exception of Osier, 
in his retrospect in 1937, expressed the view that Connsart in France 
and Rokitansky in Austria put pathologic anatomy in the foreground of 
medical thought, and thus furnished the basis for modern medicine 

Morpholog^'^ does not disclose the disease as such, but as A'lacCal- 
lunP^ said, it furnishes “the changes underlying the manifestations of 
disease ” AVe may go further and say that for most conditions, morphol- 
ogy serves better than any other method for the identificauon of dis- 
ease This IS illustrated m the daily life of the pathologist wuth his 
autopsies and surgical specimens All thoughtful clinicians depend in 
large measure on this w^ell established fact and it is often basic to clinical 
research Morphology is fundamental to research in pathology The 
time has not passed, in my opinion, Avhen it cannot add its ow n contri- 
butions to advance m pathoIogy'^ as w ell as the broad field of medicine 
Furthermore much of research m pathology by the experimental method 
depends on morphologic identification of lesions produced The new'er 
knowdedge of hepatic cirrhosis, of hypertension, of aMtaminoses and 
other conditions depends on morphologic identification Nowhere is 
this less true than m experimental mvestigation of neoplasms Rous 
himself, m spite of his earlier scorn of pathologic anatomy, has pub- 
lished beautiful illustrations of the tumors he has so w'ell studied I am 
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convinced that morbid anatomy is of the utmost importance to our 
subject, that the tutelage of our pupils must be largely devoted to 
training in this held, that in itself it is a place for exerase of skill and 
judgment, and that no one can be called a pathologist unless he is trained, 
expenenced and competent as a morphologist He cannot adequatel\^ 
perform hospital duties, teach, or engage in research m ithout pathologic 
anatomy It is not dead, it is living, progressing and holds much for 
the future 

That morphology is all of pathology cannot be maintained and I 
agree vvnth Symmers"'^ vdio says “That individual who confines himself 
to the study of pathologic anatomy without attempting to bring it into 
harmony vvnth the signs of altered function is blind in one eye ” Ev en 
we cloistered laborator}^ vmrkers realize that monocular vision is dev oid 
of perspective, and without perspective the pathologist cannot fill his 
place in the cosmos The rapid advance of pathology in recent umes 
has been due as Klotz^- says, to “utilizing the principles of chemistr}’-, 
physics and biology, but wedding none of these to the exclusion of the 
other ” I still insist that pathologic anatomy has furnished the ground 
vv ork for most of the advances in medicine and pathology, continues 
to do so, and vv hen properly pursued vv ill do so m the future both for 
Its own sake and as a foundation for functional studies 

Future of Pathology 

And finally, vvdiat of the future' That, in my opinion, depends 
upon pathologists rather than pathology The subject has become so 
vast that no one person can master its entire scope Yet all can have a 
broad interest m the vv hole field and can do his share, great or small, in 
Its progress It is a truism to say that if it remains static, it does not 
only fail to advance but retrogresses Those satisfied with the present 
are a hindrance to all the others 

Kracke^- sets up five groups of pathologists (i) Teachers, who 
may be confined in academic seclusion (2) Hospital pathologists cov- 
ering all divisions of laboratorj'^ medicine (3) Hospital pathologists 
for a group of smaller hospitals (4) Pathologists in pnvate practice 
wTth few autopsies (5) Governmental pathologists He overlooks the 
pathologist engaged in a ptwatefi supported institute for research I 
thmk the divisions may be simplified There is the pathologist who 
because of his academic, gov ernmental or research post has the interest. 
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material associations and facilities to be a productive investigator He 
IS comparable to the full time clinician He must be expert m the broad 
field even though his research may be highly specialized, but he leads 
m and guides acquisition of knowlelge In contrast is the pathologist 
m hospital 01 private pracace, who can be compared with the chnical 
practitioner, and these are on the “firing Ime” of medicine 

In the first group may be mcluded the professor of patholog)^ in 
the medical school and the institutional research worker The former is 
in a position of serious responsibility He represents patholog)^ m an 
educational institution and its associated hospitals To do so he must 
be a master of his subject, a refeiee in pathologic diagnosis, an inspira- 
tion to a rising generation of physicians, a scholar and invesugator The 
position of pathology in the curriculum, joining together the laborator)^ 
sciences and the clinics, forces him to be m the forefront of medical 
education, he should be an educator This qualification has led to his 
appointment as dean in many instances Parenthencally it may be said 
that if this duty benefits pathology, except tlirough its supposed prestige, 
the ad\ antage is not fully apparent The professor exercises his influence 
not merely through medical students but also m significant degree 
through those graduates who are associated for a short time in piepara- 
tion for a chnical career or for a longer sennce in training for a life 
work m pathology That these ideals can be fulfilled in great measure, 
even in our land, is illustrated by such figures as Welch, Prudden, T 
Smith, Ophuls, Councilman, Mallory, Pearce and MTlls, to mention 
only some of those no longer living 

The pathologist in the research institute, go\ emmental or private, 
IS charged vnth much the same responsibility, save for instruction of 
medical students, and should possess much the same qualifications He 
must be armed “with the intellectual habits and the methods of ‘pure 
science’ that he may be fit to cope later with the impurities of nature” 
(Rous^‘) In addition he must be blessed with initiative and fniitful 
imagination, foi upon him much of the progress of patholog)^ depends 
He should leaven the whole institution, not only by his ovn work 
and his aid to other investigators, but also by that critical turn of mind 
which characterizes pathologists more than any other group His ad- 
dresses and publications enlighten the profession and ultimately the 
public His release from routine gives him extraordinar)’" privileges in 
the way of research, a greater freedom than is possessed by other pathol- 



3«5 


Pathology, Old aiid Ncu. 


ogists His opportunities put him out in front and entail large responsi- 
bilities not only in his selected field but in pathologs' as a uhole 
The practicing pathologist in the hospital usually carries a he?\ v 
load of routine He too should be a master of his subject in order to 
lend his aid m diagnosis and treatment That he can possess equal 
facility m all dnisions of pathology’’ is not to be expected, but at least 
his training and expenence should make him dependable in tthat has 
been called “tissue diagnosis” and competent to direct all the other 
activities He represents patholog)'^ in his msntution and his community 
His laboratory should be “the axis about v hich the scientific \i ork of 
the hospital revolves” (Simpson’’’) The private practitioner of pathol- 
og\^ should be similarly motivated 

The future of patholog}" depends in large measure upon the skill 
thoughtfulness and precision with uhich this routine worker integrates 
his activities wnth the general medical procedures of his msntution and 
professional community In the welter of the daily job he must maintain 
and impart the scientific habit of thought 

The future of pathology'- depends also on the academic pathologist 
The impression he creates on students, colleagues and the communin , 
wall influence the respect in w'^hich his field is held The same is true 
of the pathologist in the research mstitute That impression, to be fa\ or- 
able, must be based upon the solid substance of the pathologist He 
must be w^ell informed, w^ell trained, energenc, of broad iision and 
sympathenc Form of expression is also important, but no superficial 
accomplishments can replace basic reahties 

The future of pathology depends also on research There are those 
endowed with that insatiable cunosity which for its satisfaction demands 
investigative study Curiosity is “probably the outstanding characteristic 
of modern thinking” (A Flexner®^) The drne for production is a 
corollaty of curiosity, and it brooks interference onh w ith impatience 
Nevertheless, circumstances often determine how far and well this in- 
herent urge can be satisfied Obviously, opportunity' is greatest in the 
research institute and often excellent in the unu ersity' but all too fre- 
quently least in the general run of hospitals Then too the personnel 
differs, because appointment to these \arious n’pes of position is often 
by”^ natural selection But of this I am sure, that if the urge exists research 
w ill be accomplished, c\ en though limited b\ burdens of routine lack 
of facilities and some limitation of mental endow ment The hospital 
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pathologist may not carry on intensive continuous investigative studies 
but he invariably can, if he so desires, make contributions of greater 
or lesser importance to the sum of human knowledge Being a fine 
pathologist aids in his selection of projects but at the same time adds 
to his responsibility to further the general lore of his subject, through 
dissemination of information which he collects A good case report is 
not to be scorned, in itself it may have importance and when added to 
others may furnish a collected series of great value We must admit, 
however, that a good routine job may be done without high scientific 
attainments 

From the viewpoint of significance, the publications of the institute 
or academic pathologist usually have great weight, but from the view- 
point of human welfare, the hospital pathologist can be eminently 
useful To be sure there is an aristocracy of the intellect and correspond- 
ingly an aristocracy of pathologists This is not determined by partici- 
pation in societies and meetings but by attainment in scientific pursuits 
It should not justify envy or awe on the part of the less fortunate 
nor an attitude of superiority on that of the distinguished investigator 
Mutual respect founded on a clear conception of the aims of all groups, 
will go far in preserving and advancing pathology 

“I do not choose” to discuss economic questions It would be stupid 
to Ignore this matter entirely Funds must be made available if pathology 
IS to advance Salaries must be sufficient for the pathologist and his 
family, the best work can be accomplished if personnel is reasonably 
free of financial worry Money alone can provide space, equipment, 
materials and all the intricate facilities necessary Young people may 
enter the field without foreknowledge of their future, but they do not 
stay unless they have reasonable assurance that if they sunnve compe- 
tition they can face their careers with a certain degree of equanimity 
Nevertheless, in my opinion, the economic aspects are largely dependent 
on the pathologist himself and what he can offer to science and medicine 

We have pointed out the migration of the major activity in pathol- 
ogy from Italy to France to England and to Germany On what shoul- 
ders will the mantle ne\t falF ^Vhere will the muse bestow her blessing, 
her genius, her opportunities and her responsibilities^ Mhll it move east 
to Russia or west to America^ Prophecy is futile, but we have the 
e\ample of a coincidence of decline of German pathology, in spite of 
Aschoff, Roessle and like spirits, and the rise of National Socialism No 
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one can say with certainty whether this concurrence is due to pohacallv 
instigated materialism and insistence on immediate application of science 
or whether it is in large part economic In either e\ ent it is attached to 
loss of freedom of the investigator and teacher Germany in the last 
decade and a half has lost sight of that truth so veil enunciated by 
Abraham Flexner in his address, “The Usefulness of Useless Knowl- 
edge Applied science, whether in medicine or other fields must ha\ e 
Its backlog of pure science, truth for its own sake Only freedom of 
research can furnish this fund of basic information and only freedom 
can guarantee its w isest and most fruitful application If Russia w ere to 
grant such freedom, she might w ell inherit the mantle, or at least part 
of It We must see to it that the muse w hich has show n us her favor in 
in the last half century does not pass us by She w ill only grant us her 
further benefactions provided her devotees are not shackled 

Epilogue 

Your kindness and patience have allowed me to reiiew the back- 
ground of pathology, to orientate the time of the establishment of the 
New York Pathological Society in the histoty of our field and to point 
out that the evolution of science in general has permitted the change 
from deducme to inductive reasoning, the milestone that dnides the 
old patholog)’’ from the new 

I hope you share my conviction that pathology* has great promise, 
but that fulfillment and performance depend on the pathologists them- 
selves, their quality more than their numbers, their inherent merits, 
their ability and their rigid integrity With Link,®” w e can w isel\ ad\ ise 
“the struggle for improvement rather than the guarantee of perfection, 
the adventure of achievement rather than the certainty* of success ” It is 
for us and our successors to guard the tow cr and keep the faith a task 
in w^hich this distinguished Society, according to its history’- and tradi- 
tion, wall share in full measure 
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MEDICAL MANAGEMENT OF 
PERIPHERAL VASCULAR DISORDERS" 

SAIVtUEL SiLBERT 
Associate m Surger> The Mount Smai Hospital 


four chief conditions m the field of peripheral \ ascular 
disease A\hich require the attention of the general prac- 
titioner of medicine are arterial embolism, phlebitis, 
arteriosclerotic disease of the artenes of the e\tremines, 
and thrombo-angims obliterans I shall discuss briefly 
some important considerations in regard to these four condinons 
Most physicians are familiar AMth the fact that emboli to the ex- 
tremities generally arise from diseased hearts, but apparently fey of 
them keep this knowledge in mind when handlmg cardiac cases This 
may explain their frequent failure to recognize promptly the occurrence 
of an embolism to a major penpheral artery This complication should 
be anticipated m everv’^ case of acute coronan'’ thrombosis and chrome 
rheumatic or arteriosclerotic heart disease and particularly in those pa- 
tients m M horn the hearts are fibrillating The physician confronted m ith 
a case of heart disease of this tv^’pe should at once make sure that the 
normal pulsations in the hands and feet are palpable and should make 
a record of any pulsations y hich are absent Any complaint of sudden 

* \ EruHv \fttrnoon Lecture pi\en at The New \ork Academv ot Medicine 2 1^46 
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numbness, coldness or pam in an extremity should at once arouse his 
suspicion that an embolism to a major artery has taken place If this 
suspicion IS confirmed by objective signs, such as loss of pulsanon m 
the vessels, pallor and coldness of the extremity, anesthesia of the foot 
and muscular paralysis, he should recognize immediately that an emer- 
gency has arisen which needs prompt action on his part It has been 
my obsen^ation that many times precious hours are lost when an em- 
bohsm occurs, and it is not unul gangrene is already beginnmg to 
develop that the family physician recognizes that a catastrophe has 
taken place 

An example of such delay is the following Some months ago I was 
asked to see a patient by an experienced speciahst in internal medicme 
Two u’^eeks previously this patient had had a severe acute coronaty 
thrombosis following uhich he was desperately ill Five days before 
I saw him he complamed of numbness in the left foot, but because of 
the concentration of the physician and nurses on the cardiac problem, 
little attention was paid to this complaint The numbness persisted and 
the following day the nurse noted that the foot was cold After tv o 
more days bluish discoloration of the great toe vas noted, and this 
development induced the attending physician to call in a speciahst m 
peripheral vascular disease because he thought there had been a throm- 
bosis of the dorsalis pedis artety Up to this ame no treatment had been 
directed tovard the lower extremit^'^ Because of the use of sedatives 
for the cardiac condition the patient had not complained of pain m 
the leg Examination shouted the left lower extremity cold and cyanotic 
from the knee down There uas begmmng discoloration of the great 
toe There was complete paralysis of the leg muscles and complete 
anesthesia belov the middle of the leg The femoral pulse v as present 
but the popliteal pulse was absent and there was no pulsation in the 
foot Obviously, an embolism had lodged at the bifurcation of the 
common femoral artery, the most favorable location for surgical re- 
mo\al After five days of delay, necrosis of the tissues was alread) 
proceeding rapidly, and it was too late to accomphsh anything b\ 
medical or surgical therapy A mid-thigh amputation uas the only 
possible treatment, and in this patient’s precarious condition, it carried 
a great hazard 

Your opportunity to be of greatest help to your patient is lost unless 
an embolism is recognized immediately after it occurs Prompt action 
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should follow, and certain steps should be taken m an effort to prevent 
gangrene from developmg 

The two most common mistakes made in the treatment of embolism 
are elevation of the e\tremity and the application of heat Three out 
of ever}'’ five cases of arterial embolism seen m consultation have been 
treated in this manner Reflect a moment on the effect of these pro- 
cedures An extremity vhich suffered an embohsm has been depnved 
of most of Its blood supply Is that blood supply increased or restored 
by elevaang the leg- The blood pressure in the extremit}'’ distal to the 
point of occlusion is sharply reduced, and is scarcely adequate to force 
the blood to the toes 'V'^’hen the extrermty is raised, the blood must m 
addition be pushed up hill Obviously, elevation of the extremity stiU 
further impairs circulauon and is harmful The proper position for an 
extremity suddenly deprived of its blood supply is sloping downward 
AVhen the leg is dependent, the arterial circulation is aided by the action 
of gravity The head of the bed should be raised on chairs or blocks 
so that the level of the feet is below that of the hips Since the circula- 
tion IS most precarious m the toes, it is an additional safeguard to turn 
the patient occasional!}'- so that he hes face down y ith the feet extend- 
mg over the end of the bed In this position the ups of the toes are 
most dependent 

The second common mistake is the apphcauon of heat The effect 
of M'armmg tissues is to increase the metabolic rate and to increase the 
need for oxygen When the blood supply has been suddenly cut off, 
these needs cannot be met, and only harm and increased pam result 
from heating In man}'’ instances gangrene of the foot is due more to 
the improper use of heat than to the impairment of the circulauon 
Tissues deprii'ed of nutriuon will die, and measures are required to keep 
these tissues alive unnl circulation can be restored It is commonplace 
knovdedge that to presence meat, we place it m a refrigerator, not in 
an oven If y e y ish to presence the ussues of an extrermty unul circula- 
tion has a chance to come back, ye must appl}* cold, not heat The 
simplest method is to surround the leg ynth covered ice bags from the 
toes to the knee or higher if necessaty The beneficial effect of this pro- 
cedure IS at once apparent in the prompt relief of pam As circulation 
begins to return, the use of ice bags ma}’’ graduaU}’- be discontmued 

hen a major arter^'^ is suddenly blocked by an embohsm, there 
IS a marked associated spasm of all collateral arteries Measures to rehe\ e 
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this spasm are necessary to permit all available blood supply to reach 
the extremity The most effective medical means of accomplishing this 
IS by repeated intravenous injections of papaverine The dosage used is 
one grain every nim hours for four doses, and then every four hours until 
the circulation appears to be returning safely Ampules of papaienne 
should be in evety physician’s emergency bag leady for immediate use 

Thus, the three measures mIiicIi should be piomptly instituted in 
every case of embolism aie elevation of the head of the bed, the appli- 
cation of cold to the involved extremity, and the intravenous injection 
of papaverine 

A second method of relieving aiterial spasm is by temporary bloclc 
of the sympathetic nenmus system This can be accomplished by spinal 
anesthesia, paravertebral block m ith novocaine, or by continuous sacral 
anesthesia Spinal or paraveitebral block has the disadvantage that the 
effect M^ears off in less than an hour Continuous sacral anesthesia is a 
better choice and is destined to be more \\ idely used in the treannent of 
acute embolic episodes of the legs If anesthetist and facilities are ai ail- 
able this form of treatment should be started immediately 

The surgical removal of an embolism should be considered in evety 
case Consen^ative tieatment for a few hours is justifiable, but during 
this interval smgical consultation and piepararion for removal to a 
hospital should be carried out Best results aie obtained if embolectomy 
IS undertaken eaily, uhich means within 12 hours after the embohsni 
has occurred In previous years embolectomy frequently failed because 
of the formation of a secondary thrombus at the site of operation on 
the vessel Much more satisfactory results hai e been obtamed since 
the use of anticoagulants to prevent such thrombus formation The 
intiavenous administiation of heparin is started before operation and 
IS continued for 48 hours Dicumarol by mouth is started at the same 
time, and after 2 days the anticoagulant action of this drug is sufficient 
to prevent thrombosis and the heparin is discontinued Operation can 
be done undei local anesthesia and is not a shoclcmg procedure In 
recent years reports of successful embolectomies aie becoming more 
frequent 

Embolism to an extremity is a greater emergenc)'- riian acute ap- 
pendicitis The presenmaon of an extremity and the saving of the 
individual’s life are at stake Many of these patients succumb to an 
amputation of a gangrenous leg Prompt and effective team uork is 
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necessary to sa\ e them Each hospital should hat e an embolism team 
consisting of physician, hematologist, anesthetist and surgeon ready to 
act as a group tt'henever this type of emergency anses 

If gangrene develops in spite of all measures taken, and an amputa- 
tion becomes unavoidable, operation should be delayed as long as pos- 
sible The purpose of this delay is to allott heart function to improve 
and to gam time for the development of collateral circulation at the 
site of amputation Since most emboli to the lower e\tremities stop 
at the bifurcations of the iliac or femoral artenes, the circulaaon of 
the thigh IS impaired Amputation is usually done through the mid- 
thigh region because gangrene of the leg frequently extends almost to 
the knee Each day gained allows a better collateral circulation to de- 
velop in the thigh Throughout this period the discolored portion of 
the extremity should be kept cold, in order to relieve pain and delay 
the necrotic process The patient must be watched carefully, and signs 
of toxemia, such as elevation of pulse and temperature, mental confusion, 
attempts to get out of bed, and incontinence, should be regarded as 
indications for proceeding with amputation 

r ^ 

The treatment of phlebitis is the second topic of this talk Super- 
ficial phlebitis IS a benign and relatively simple condition to treat In- 
flammation of the superficial veins of the legs is most frequent as a 
complication of varicose veins, but also occurs as migrating and trau- 
matic phlebitis The danger of pulmonary embolism is remote as long 
as the patient with superficial phlebitis is reasonably actn e The most 
common error in treatment is to keep such a panent in bed for weeks 
Bed-rest is only necessary for relief of pain, and seldom is required for 
more than 24 hours ^'N^arm, moist compresses dunng this period are 
helpful As soon as possible the patient should be taught to apply an 
elastic bandage and should be encouraged to walk and return to normal 
occupation 

Phlebitis of the deep veins of the lov er extremities, on the other 
hand, is a serious and dangerous condition, often resulting in pulmonary 
embolism and death, or leaving the panent permanently disabled by a 
s\\ ollen and unsightly leg It is a frequent complication of operanon, 
confinement, or illness, and should be guarded against v hene\ er a pa- 
tient IS put to bed for se\ eral days for any condinon \^’hen bed-rest 
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becomes necessary it is the duty of ever)'- physician to make sure that 
several times each day the legs are uncovered and exercised for se\ eral 
minutes Flexion and extension of the knees and ankles, moiement 
of the toes, and bicycle exercises will aid circulation m the deep veins 
of the legs, and prevent a thrombotic process from starting in these 
veins The development of a phlebitis in the deep veins of a lower 
extremity usually can be prevented by proper care 

In recent years it has been generally recognized that the most 
dangerous period of phlebitis is at the onset, wdien loose thrombi begin 
to form m the deep veins of the calf It is during this nme, wTen there 
IS no sw^elling and physical signs are minimal, that there is the gravest 
danger of fatal pulmonar)^ embolism Compkims of pain m the legs, 
vague feeling of apprehension, elevation of pulse rate or temperature, 
tenderness of the calf muscles, pain in the calf on dorsal flexion of the 
foot, all should be regarded wnth suspicion as indicating the onset of deep 
phlebitis Allen of Boston stresses that a slight simultaneous rise in tem- 
perature, pulse and respiratory rate in a previously level clinical chart 
is strongly suspicious of a pulmonaiy infarct, and should at once direct 
attention to a possible phlebitis in the legs 

Several American surgeons now”- advocate immediate ligation and 
division of the superficial or common femoral vein as soon as there is 
any suspicion of thrombosis or phlebitis in the calf veins Credit for 
this bold attack on the problem goes to Dr John Homans, and it has 
been carried out in hundreds of cases in the Massachusetts General 
and Boston Beth Israel Hospitals Dr Allen at the former institution 
insists that ligation should be done only of the superficial femoral, wTile 
Dr Fine at the latter hospital prefers to ligate the common femoral 
or iliac vessels In several cases the vena cava has been ligated iVll of 
the Boston surgeons agree that ligation should be done in both legs, 
even though there is suspicion of thrombosis in only one This is done 
to forestall embolism from possible thrombosis in the second leg At 
the Massachusetts General Hospital prophylactic bilateral femoral vein 
ligations are being done on all patients over 65 wdio are to undergo 
major surgery even though there is no thrombosis or phlebitis in the 
legs It IS stated that femoral vein ligation results in very little, if any, 
persistent sw^elhng of the legs 

Experience has showm that even bilateral femoral vein ligation is 
not an absolute safeguard against pulmonar^^ embolism, for in several 
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cases fatal or non-fatal emboli occurred in spite of this procedure Such 
emboli arise from pelvic or other \eins, or from the nght side of the 
heart Furthermore, the statement that little, if any, persistent edema 
results from this operation should be accepted with resen-e To cite a 
single example I recently saw m my office an unhappy young v oman 
of 27, Avho gave me the following history Last July she gave birth to 
her first child Her obstetncian said nothing to her about the importance 
of exercising her legs during the postpartum period Nme days later 
she developed severe pain m the chest and a diagnosis of pulmonary' 
embolism secondary to phlebitis was made Immediately, a bilateral 
femoral vein ligation vas done She remained m the hospital for a 
month vuth her legs constantly elevated Ever since there had been 
marked swelling of both legs, which increased durmg the day to such 
an extent that her legs bulged over her shoes She complained of con- 
stant dragging pain in the legs and fatigue due to the weight Examina- 
tion disclosed a physically perfect body except for the legs Both low er 
extremities were enormously swollen, one more than the other The 
measurements of the calves xvere 44 cm on one side, 40 cm on the 
other The average normal measurement of the calf in a female patient 
of her size would be 34 cm , so that in this patient there was 10 cm , or 
4 mches of swelling on the worse side, and 6 cm , or 2 ’/2 inches on the 
other side These measurements x\ere made in the morning, at a time 
when the sv'elhng would be reduced by rest during the mght Similarly, 
her ankles measured 3 1 cm and 26 cm Normal average readings would 
be 23 cm Thus, the worse ankle was 8 cm , or o\ er 3 inches too large, 
while the better ankle was 3 cm , or over i inch sv oUen The extremi- 
ties were so unsightly and conspicuous that she is condemned to the 
indefinite use of slacks to conceal them Perhaps this could have been 
avoided by the simple precaution of regular postpartum exercise of 
the legs In any case it was an example of massive edema of both legs 
followmg femoral vein ligation, a condition vhich the proponents of 
this operation claim does not occur 

Opposed to the use of vein-ligation in thrombosis and phlebitis of 
the calf veins are those who advocate the use of anticoagulants, heparin 
and dicumarol Many hundreds of cases have now been treated with 
anticoagulants, pamcularly at the Mayo Clinic, and numerous fa\ orable 
reports are being published For example. Barker and his associates of 
the Mayo Clinic report a series of 1000 surgical cases treated vith 
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dicumarol These cases ere specially selected because thev had akeady 
had thrombosis or embolism, or uere to undergo operanons in which 
this complication was prone to develop Included were iSo panents 
who had had a non-fatal pulmonaiw embolism In the enure senes of 
looo patients only one fatal pulmonary embohsm occurred Such figures 
cannot fail to be impressiye 

The great ad\ antage of the anocoagulant method is that thrombosis 
and phlebius are controlled in all parts of the body and not just m the 
legs Addiuonal operations are avoided and the inevitable tendencv to 
swelling of the legs from the thrombophlebitis is not aggraiated bv 
further surgical ligauons Tlie dangers of this method of treatment are 
from bleedmg, in wounds, in ulceraove lesions of the gastrointestinal 
tract or by hemorrhage into vital organs In the report from the Mayo 
Clinic previously cited, there w ere 25 mstances of major bleedmg and 
39 of rumor bleeding For the present no one should undertake to si\e 
dicumarol to a pauent without the constant help and advice of a com- 
petent hematologist, who can make tlie necessari’ prothrombin ume 
tests and w ho is aware of die contramdicauons to its use If dangerous 
bleeding should occur he w ill be prepared to treat die pauent prompdy 
with transfusions of fresh whole blood or by mjecuons of \-itamm K 

European physicians have long been using another conservauve 
method m treaung thrombosis and phlebitis m the calf vems and this 
is the applicauon of elasuc bandages from the toes to the hips wlule 
the pauent is in bed The effect of bmding the legs snuglv is to com- 
press the deep veins, thereby fixmg any dirombus and prevenung its 
free movement This method may be combined wuth the use of anu- 
coa^lants 

It is generally agreed that when obvious swellmg of the extremity* 
develops the danger of pulmonar}* embolism is gready diminished, and 
hgation of the femoral vein is no longer recommended The purpose 
of treatment in this stage is to reliei e pain and reduce sw ellmg Eleva- 
uon of the extremity* and the apphcauon of warm moist compresses 
or dr>’ heat have been the standard methods of treatment These are 
logical and correct forms of dierapy Elevation of the leg helps to reduce 
\ enous stasis and sw elhng, and the applicauon of heat tends to overcome 
any associated arterial spasm Guarded exercise of the affected leg is 
desuable, as this is a form of physiological massage which tends to 
reduce swellmg It is pamcularly important to exercise the unaffected 
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leg regularly, to forestall any tendency to thrombosis and phlebitis 
m this leg It IS a mistake to keep patients in bed too long As soon as 
pain has subsided and the temperature has become normal, an elasnc 
bandage should be applied to the affected leg and the patient should 
gradually be made ambulatory A normal sedimentation time is addi- 
tional evidence that the active inflammatory process has terminated 
Bed-rest beyond this point has the disadvantage that it favors develop- 
ment of phlebitis in the other leg 

Repeated paravertebral injections of novocaine to block the sympa- 
thetic nerves have been recommended as a form of treatment durino- 

D 

this stage of phlebitis It is claimed that more rapid fall of temperature, 
relief of pain, and reducnon m swelling results from this form of treat- 
ment The technique is relatively simple and the mjections can be gn en 
at home by anesthetists familiar with the method Unless there is some 
contramdication, this form of therapy is worth a trial 

Anticoagulants may properly be used in this stage of phlebitis, both 
to limit the thrombosis in the affected leg, and to prevent extension 
of the process to the other leg I am deliberately atoiding discussion 
of dosage and method of administration of dicumarol lest you be 
tempted to use it without proper safeguards The hematologist will 
know Its dangers, and without his help it would be hazardous to use it 
The discussion of phlebitis thus far has been concerned Mith treat- 
ment of the acute phase There remains to be considered the proper 
care of the later stage, uTich might be regarded as chrome phlebitis, but 
which should rather be thought of as the sequela of acute phlebitis of 
the deep veins Such patients come to the physician for relief of the 
discomfort of a hea\’y, swollen, unsightly extremity The essential cause 
of the persistent disability is the residual venous stasis uhich results 
from partial obliteration of the deep venous circulation This group of 
patients is important from a medico-legal standpoint Many workmen 
operated upon for injuries occurring during employment de\ elop a 
postoperative thrombophlebitis Not only are they disabled by the pain 
and feeling of fatigue in the sv ollen leg, but frequently recurnng phle- 
bitic ulcers require hospitalization and prolonged medical care Such 
patients are a plague to msurance carriers, \tho must frequentlv pay 
unemployment compensation and medical bills for set eral years 

Treatment must be directed toward diminishing \ enous stasis The 
three available methods are elevation of the extremity, muscular activity 
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and external support Patients u ho suffer from this condition should be 
instructed to sleep Midi the leg elevated, and to elevate the e\tremir\'^ 
at least to the horizontal for several periods during the day The most 
effective method of keeping the leg elevated during the night is to 
raise the foot of the bed During the day female patients can usually 
arrange household work to allow several periods of rest during which 
elevation of the leg can be carried out Standing for long periods in one 
position or sitting with the leg dependent adds to venous stasis and 
should be avoided 

However, all forms of activity vhich cause active contractions of 
the muscles of the legs are beneficial and should be encouraged Con- 
traction of muscle has the same effect as squeezing a sponge Local 
venous pressure is raised and venous return flow is accelerated The 
beneficial effects are quickly noted by the patient, pain is relieved and 
swelling tends to be reduced Walking, dancing, swimming, riding 
bicycle, playing tennis, basketball and other active games should all be 
encouraged It is a common mistake for physicians to prescnbe rest 

The use of elastic support, either in the form of a fitted stocking, 
or properly applied elastic bandage is the third of the three measures 
useful in this condition Such a support acts as a resistance against u hich 
the actively contracting muscles exert pressure The effect of die com- 
bined action IS to force the venous blood out of the leg Under the 
stimulus of such action, collateral venous channels develop in the deeper 
structures of the extremity, and a more competent \enous circulauon 
IS restored 

The physician is often confronted with complications vliich result 
from the patient’s failure to carry out the simple measures outlined 
Such complications are dermautis, chronic cellulms, and ulceration of 
the legs It IS a frequent experience to find that patients 'uath such 
lesions are treated for \^"eeks and months without success Various types 
of lotions, ointments, dyes and drugs are applied, and all types of elastic, 
semi-elastic and rigid bandages are employed The quickest v^ay to clear 
up such a complication is to put the patient to bed with the leg elevated 
The simplest type of dressing, such as warm, moist compresses followed 
later by bland ointments are applied It is seldom that more than three 
to four u eeks are necessary to heal any such superficial lesions Ambu- 
lator)^ treatment of such cases should be avoided It is expensive, time 
consuming, and frequentl)'" futile, and the chief result is damage to the 
physician’s reputation 
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Turning no^\' to our third topic, the management of panents with 
artenosclerotic penpheral vascular disease, e face the largest problem 
in this field The many causes of artenosclerosis, age, diet, hypertension, 
diabetes, gout, endogenous and exogenous poisons, are causing a con- 
stant increase in cases of this type Most patients come to the physician 
because of increasmg limitation in the ability to walk, but many seek 
aid because of rest-pain, ulceration or gangrene of the toes or feet 
The simplest type of case is the patient whose only complaint is 
that he must stop every block or tw o because of recurring pain in the 
calf or foot Such a patient presents a general and a local problem The 
symptoms in his leg are due to arteriosclerosis which is part of a gen- 
eralized disease AVhat factors are responsible for the arteriosclerosis and 
xvhat can be done about it^ A careful histoty and complete physical 
examination may reveal an unsuspected hypertension or sugar in the 
urine due to uncontrolled diabetes Tophi in the ear lobes may point 
to gout Xanthomatous slan lesions will suggest a high cholesterol in 
the blood A histoty of syphihs may be obtained The paaent may be 
forty or fifty pounds too heaty, revealmg lack of judgment or under- 
standing about eating habits The careful physician wall follow through 
any clues obtained as to the cause of the premature artenosclerosis, and 
will supplement his physical examination wuth appropriate laboratory^ 
studies He wull then be in a posmon to advise his patient in regard to 
diet, change in living habits, and specific care of recognized illnesses, 
all of which are part of the intelligent treatment of his case 

The local problem is relief of the pain in the legs which occurs 
on w^alking This can be solved only by measures which increase the 
circulation in the extremities Patients who use tobacco must be con- 
vinced that It IS necessaty to give up this habit completely AA’ide ex- 
perience in the treatment of individuals wuth artenosclerotic penpheral 
vascular disease has demonstrated that smoking aggravates this condition, 
and that cessation of smoking results in clinical improvement 

The most common error made by physicians in treatmg patients 
wuth this type of peripheral vascular disease is to advise them to spare 
their legs and w'alk as little as possible Physiologists are all agreed that 
the acti\ e use of a muscle results in increase of its blood supply The 
end products of cellular acnviy such as lactic acid and histamine are 
pow^erful vasodilators, and their local effect is to increase circulation 
Therefore, it may be said that by activiy the patient manufactures in 



THE BULLEIIX 


408 


his muscles the most potent medicine Mhich can help his circulation 
It IS my custom to recommend graded acnvity of many kinds to pa- 
tients 'until intermittent claudication The^' are parncularly encouraged 
to Malk at a leisurely pace from one to three miles daily, stopping 
M henever necessary for a few minutes to relieve pain A^'alking is ad- 
vised to and from w ork, and on eveir^^ occasion w'hen it is necessarv to 
go from one place to another Such acDvities as dancing, playing golf 
and riding a bicycle w ithin reasonable limits are approt ed It is a com- 
mon experience to have patients report that as they continue to walk 
they are able to go further and further distances without pain Con- 
siderable time may be required to carr\'' out such activity but the 
persistent patient wnll be rew arded by steady improvement in w alking 
The use of heat has an important place in the treatment of arterio- 
sclerotic peripheral vascular disease General heating of the body causes 
the peripheral blood vessels to dilate, bringing more blood to the ex- 
tremities The local effect of heat is to increase the metabolic activin 
of the cells resulting in increased production of lactic acid and histamine 
These are active vasodilators wdiich aid in increasing local circulation 
Thus, both general and local heating have value 

The simplest, safest and cheapest form of heat therapy is the warm 
tub bath It combines the benefits of both general and local heating 
Patients should be instructed to take tub baths at body temperature 
for one-half to one hour once or tw ice daily A pound of epsom or sea 
salt should be added to each bath as this tends to lessen skin irritation 
Drs' heat applied with a baking apparatus or by diathermy is also 
valuable, but care must be used to avoid over heating ^^’hen tissues 
poorly supplied with blood are heated to over 100° F burns fre- 
quently result Furtheimore, heat is effectne in direct relation to the 
period used A temperature between 90° and 95° F maintained for 
several hours is an effectu e and safe form of treatment Such treannent 
IS best given during the night wdien the patient is nomiallv imcme 
Foi this purpose a specially constructed heater regulated by a thermo- 
stat IS emplo\ cd Such apparatuses are relatively inexpensn e and are 
aiailable Sleeping under such a heater gives the paaent an effectne 
eight hour heat treatment ei er^’- night 

The value of drugs in the treatment of arteriosclerotic peripheral 
1 ascular disease has not been established As m the treatment of coro- 
nar}'- sclerosis, the use of theobromine or aminophyllin combined wurh 
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phenobarbital is recommended, although evidence that benefit results is 
difficult to establish Potassium iodide is given m combination m ith these, 
and all three drugs are best prescribed in enteric-coated pills or capsules 
Individual tolerance varies a good deal and the dosage must be adjusted 
to each patient 

Injections of various expensive biological products such as pancreatic 
extract (depropanex), testosterone, and tetrathione are highly recom- 
mended by their manufacturers, but there is httle scientific evidence 
to support their claims For the patient whose only complaint is mter- 
mittent claudication, their use wall be disappointing The same can be 
said about the use of the expensive sucoon-pressure glass boot and the 
other types of apparatus wTich employ the same principles 

It IS important that the general practitioner should take an opnmistic 
attitude tow^ard the possibilities of improvement in patients w ith arteno- 
sclerotic peripheral vascular disease, and he will find that his optimism 
IS justified Much harm is done to the morale of patients by professional 
pessimism In the treatment of patients w ith peripheral \ ascular disease, 
just as in those with acute illnesses like pneumonia and typhoid fever, 
it is w'^ell to remember that nature is on the side of the doctor, and 
considerable spontaneous improvement may take place Collateral cir- 
culation gradually develops to take the place of occluded vessels in 
many patients When, in addition, the few simple methods outlined are 
faithfully carried out, improvement wnll result m a surpnsingly large 
number of cases 

It IS useful to point out briefly the value of hypertension in patients 
wnth penpheral vascular disease In general, it may be stated that high 
blood pressure tends to protect such patients from serious complica- 
tions \^^hen sudden occlusion of a major extremity artety occurs due 
to thrombosis or embolism, gangrene is less likely to take place wTen 
the blood pressure is elevated than w'hen it is low”^ I hat e frequently 
obsen ed that in patients wnth peripheral vascular disease the circulation 
in the legs tends to improve if hypertension develops On the contraty, 
w'hen patients wnth impatred circulation in the legs and long standing 
high blood pressure suffer a coronary thrombosis, the associated fall 
in pressure may precipitate gangrene of the foot 

^^flien arteriosclerotic peripheral \ ascular disease reaches the staee 
of ulceration or gangrene, the problem becomes much more difficult 
Pain IS present not only during actn ir> , but also at rest and mav be 
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severe The local destructive process may be progressive and the loss 
of the evtremity is frequently threatened The serious nature of the 
lesion must be recognized, and the paaent should be confined to bed 
V^'lien necessar)^ crutches should be used to avoid uxight bearing on 
the affected foot The head of the bed should be elevated to aid the 
flow of blood into the lower extremities Pain must be relieved by 
medicauon, and aspirin, codeine, and morphine may be necessar}’- Some- 
times small intravenous injections of t}'phoid vaccine to produce slight 
febrile reactions may be used to relieve pain The local use of heat fre- 
quently aggravates pain, and it should then be discontinued Instead, 
local cooling u ith covered ice bags may give relief Occasionally, meth- 
ods to produce venous stasis, such as ligauon of the femoral vein or the 
application of an intermittent venous occlusion apparatus has ^alue in 
aiding the healing of ulceration 

The diabetic patient u ith advanced arteriosclerotic peripheral i ascii- 
lar disease presents a special problem because of his suscepability to 
infection In such patients gangrene may develop and mvolve onlv a 
portion of one toe If such a limited area of gangrene can be kept free 
from infection, spontaneous demarcaoon and separation of the necrotic 
tissue may take place, and loss of the extremity' may be prevented 
However, unless meticulous attention to detail is obsen'^ed, infection 
readily takes place at the junction of hving and necrotic tissues, and 
qmckly travels along tendon sheaths or lymphatic channels Immedi- 
ately, what appeared to be a mmor trouble, suddenly threatens the loss 
of the patient’s leg and may cost him his life Particularly in the panent 
with diabetes, any local ulcerative or gangrenous lesion should be 
treated senously Weight bearmg must be strictly forbidden, smoking 
must be stopped, the diabetes must be carefully controlled so that there 
IS no glycosuria, the local lesion must be carefully sterilized and cm ered 
with an adequate sterile dressing, and measures to improve the circula- 
tion must be instituted In addition, penicilhn should be used locally 
and given by injection as a safeguard against spreading infection If 
for any reason penicillin cannot be used sulfadiazene should be given 
in adequate dosage 

If consen'^ative treatment results in evidence of improiement it 
should be continued, but failure of improvement to rake place after 
several months should be bravely recognized by both physician and 
patient There is no greater mistake than to continue fuale consen^ative 
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treatment in a patient \vith spreading gangrene until his general con- 
dition deteriorates to the point where he cannot survive an amputanon 
Yet such tragic mistakes in judgment are frequently seen \\'hile the 
loss of an extremity cannot be regarded hghtly, it is still possible for 
a patient to adjust himself to it and lead a comfortable and fairly 
acuve life 

When amputation becomes necessary the level of operation requires 
serious thought In most cases local operations to remo\ e one or more 
toes, or a portion of the foot, wdl fail Usually, gangrene of the opera- 
tive wound promptly develops and spreads, and a higher amputation 
becomes necessary Most surgeons recommend amputation through the 
lower part of the thigh Satisfactory healing at this level can always 
be anticipated, but the loss of the knee jomt adds greatly to the patient’s 
disability In most instances amputation can be performed through the 
middle of the leg, savmg the knee joint and about six inches of the leg 
A guillotine type of operaaon leaving the v ound wide open for drain- 
age IS usually employed An artificial leg can be fitted to such a stump 
and the patient can then walk vety well steadied by the use of his ovm 
knee joint The operative mortality is much lower when amputations 
are done through the leg instead of the thigh, and the resultmg stump 
is seldom painful Recently, the published figures of many of the large 
hospitals of New York, Philadelphia and Boston, reporting the mortality 
after thigh amputations were summarized Of 637 diabetic patients 
subjected to mid-thigh amputation, 300 died, a mortality of 47 per 
cent In contrast, in no unselected diabetic patients treated by mid-leg 
amputation by myself or under my direction, there have been only 8 
deaths, a mortality of 7 per cent In vieM of the many ad\antages I 
have been recommending mid-leg amputations in nearly all cases for 
several years 

^ ^ ^ jfe 

The final subject of this talk is the treatment of thrombo-angutis 
obliterans The first s^^^mptom of this condition may be an attack of 
superficial phlebitis, or pain in a toe \\ hich is mistakenly attributed to 
an ingrown toe nail, or pain in the calf muscles on w alking a feu blocks 
M ith progression, these symptoms become intensified, and later ulcera- 
tion or gangrene of the toes may develop Finally, the spread of gan- 
grene and persistent pain may lead to amputanon of the leg This curious 
disease has been steadily increasing in frequency during the past fifn 
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years, and cases may be encountered in any general practice It is a 
condition m Inch occurs m young individuals, cluefly betv een tv enty 
and forty years of age Ninety-nine per cent of the patients are male, 
but typical examples are occasionally seen in females All nationalmes 
and races are affected The use of tobacco by mdividuals susceptible 
to this substance causes tlie disease 

A patient vnth thrombo-angiias obliterans must be persuaded to 
give up smokmg completely and permanent!)’- It is useless to treat him 
unless he cooperates wholeheartedl)’^ in this respect Many patients con- 
tinue to smoke in spite of repeated v arnmgs that it vail result in the 
loss of a leg In part, this is due to unwillingness to beheve that the) 
have a special susceptibility to tobacco which most people do not share 
In part, it is due to the attitude of physicians \vho disparage the advice 
of experts in this field and suggest that it vill be sufficient to ledjice 
the amount of smoking When gangrene finall)’ develops it is frequently 
too late to prevent loss of the extremity The most important part of 
the treatment in an mdividual who has thrombo-anguos obliterans is to 
make certain that he has absolutel)’- stopped smoking 

Since most patients with this disease are young, considerable spon- 
taneous improvement in circulation often results when the eaologic 
factor IS removed To speed up the return of circulation, many methods 
of treatment are available and some of them m ere outlined m discussing 
the treatment of arteriosclerotic peripheral vascular disease Hoveier 
the most effective treatment is the repeated intravenous injection of 
h)^pertonic salt solution The technique of sahne injections is as follovs 
The solution used is 5 per cent sodium chlonde It is prepared in freshly 
distilled water, filtered, and immediately sterihzed Since bactena grov 
rapidly in distilled Avater, immediate sterilization is important to avoid 
contamination If injections are folloved by chills or temperature reac- 
tion, the cause is almost alv’-ays found in failure to follow this rule 
Injections are given b)'- the gravity method into a superficial vein at the 
elbow Occasional!)’-, when the arm veins are ver)’- small, the external 
jugular vein is emplo)^ed The initial dose is 150 cc and all subsequent 
injections are 300 cc The fluid is alloived to run in fairl)’- quickl)', only 
about ten minutes bemg required for the injection Dunng this time pa- 
tients are kept lying flat AWnle the treatments are being gn en, panents 
become vety thirsty and many of them experience a sensanon of 
warmth The)^ are allowed to get up as soon as the injections are fin- 
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ished and may return to work One of the great advantages of this 
method of treatment is that it is ambulatory and it does not interfere 
with employment The injecuons are at first giien on alternate days 
three times a week, later twice a week, and the length of mtervals is 
further increased as the patients improve The total duration of treat- 
ment vanes from sl\ weeks to two years, dependmg upon the seventj* 
of the mdividual case Patients are discharged when all symptoms ha\ e; 
disappeared or uhen the maximum possible improvement has been 
obtained 

Patients with ulceration or gangrene require bed rest, and m such 
cases pam may be severe If codeme or small doses of morphme fail to 
relieve pain, repeated mtravenous injecnons of typhoid vaccme sufficient 
to produce mdd fever may be more effective Care should be used to 
avoid temperatures higher than loi degrees, as excessne feier may 
induce further thrombosis Occasionally, severe and persistent pain re- 
quires more energenc treatment, and m such cases exposure and section 
of the sensory nerves of the foot is immediately and completely effec- 
tive The nerves to the foot can be exposed by short \ ertical incisions 
]ust above the anlde The nerves are sectioned and immediately sutured 
By this means complete anesthesia of ulcerated areas can be produced, 
and such anesthesia will last for stx months to a year During this period 
the ulcers can be cleaned and dressed without pam, and they \\ ill usually 
be healed before sensation returns By dividmg the nen^es lov dov n in 
the leg, fibers gomg to the calf muscles are spared, and there is no mter- 
ference Math muscular activity and M^alkmg Trophic changes in the 
foot do not occur, and healing of ulcerations appears to be accelerated 
This operation should not be undertaken until other methods ha\ e been 
tried Mathout success Operations done in tissues m ith poor blood supph 
may result in poor heahng and further complications 

More than 900 patients hate noM'- been treated during the past 
rw^enty-three years by mtravenous injecnons of 5 per cent saline solu- 
tion Of this number over 800 have improt ed under treatment, and in 
the great majority of them treatment is no longer necessary' A careful 
folloM'-up record has been kept Most of them are knoM n to be in good 
health and are m orking at various occupations No patient restored to 
good condition has e\ er had recurrence of trouble or required amputa- 
tion unless he resumed smoking In the enure group of 910 patients only 
sixt\^ amputations ha\ e been necessary’, 6 6 per cent These m ere re- 
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quired only in those pauents who were first seen at a stage ^\hen 
extensive ulceration or massive gangrene was already present, or m 
those vdio could not be induced to refrain permanently from smoking 
If thrombo-angiitis obliterans were always recognized and treated in 
Its early stages, and if patients cooperated by ceasing the use of tobacco 
w hen instructed to do so, amputations for this disease could be abso- 
lutely eliminated 

When consenmtive methods fail and amputation is required the 
knee pint should always be saved Since most patients with thrombo- 
angutis obliterans are young men wdio must conanue to earn a 
In ehhood, it is particularly important to reduce disability ith an 
amputation below the knee, a young man can soon w alk on an artificial 
leg w ithout a perceptible limp, and he has no difficult^’- in finding em- 
ployment Amputation abo\e the knee is seldom justified in a patient 
with this disease 

Many other problems in peripheral vascular disease have not been 
discussed These include t^aricose veins, Raynaud’s disease, other t}'pes 
of vasomotor disturbances, and various forms of lymphedema I hate 
concentrated on the four most common conditions to lessen confusion 
and to leave wnth you a few clear principles of treatment 
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DISORDERS OF THE SPLEEN WITH 
SPECIAL REFERENCE TO THOSE 
AMENABLE TO SURGICAL THERAPY* 


R H Egertox Elliott 

Instructor m Surgerj, Cot!e_,e of Phjstcians and Surgeon Columbia Lmiversitj 


ROM earliest recorded rimes the role of the spleen m 
health and disease has been the subject of much specula- 
tion and controversy Notwithstanding the fact that 
the past thirt)’- years hat e seen notew orthy adt ances in 
our know ledge of this viscus, it can safely be said that 
It continues to be one of the least understood organs in the bod\ 

In view of these circumstances, it seems fitting to retiew briefly 
some of the accepted facts about the spleen w Inch are pertinent to any 
discussion of its disorders W ith this in mind, its structure w ill be taken 
up first and subsequently its funcuon 

Stnicttn e The human spleen is an encapsulated, fibrocellular organ, 
measuring on an a\ erage 1 2 5 cm in its greatest diameter and ha\ ing 
the shape of a flattened tetrahedron Grossly and microscopicalh its 
parenchyma suggests a sponge This similanty becomes e\ en more 
apparent w hen the fluctuations in its size and the obt lous elasticit}' of 
Its capsule are observed m the Ining subject Histological evamination 
of the architecture of the spleen reveals it to be admirabh adapted to 
the processes of filtration and concentration of the blood Recen ing its 
main arterial supply from one of the largest branches of the coehac 
axis, It IS extraordinarily vascular Its i enous outflow passes through the 
liver by w'ay of the portal vein The collateral circulation of the organ, 
a matter of major importance in certam of the splenopathies will be 
mentioned later. 

Fimctwn As suggested by its structure, one of the principal func- 
tions of the spleen is the filtration and concentranon of the cellular 
and particulate matter of the blood This can be readily seen in special 

• From the Dejnrtment of Surger> Columbia Lnner<;ii\ and tie Spleen Clinic ot tie Pre«b\tcnan 
Hospital and \ anderbilt Clinic Ncu York 

Pfecented 1 March 1*^46 in the Pridij Yftemoon Lecture Sene" o The \t.a% ^ or! \ca{’'**nx o 
Medicine. 
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preparations of the li\ing mouse’s spleen Muth the aid of a dissecting 
microscope and powerful light (Knisely/ MacKenzie") 

Closely akin to the sponge-lilte properties of filtiation and con- 
centration IS the funcuon of storage Barcroft and his co-M"orkers^ M'ere 
among the first to study this important attribute of the spleen Using 
dogs as subjects they were, able to demonstrate that the denervated 
spleen is capable of holding as much as 1/3 of the total circulating blood 
volume of this animal Furthermore, they found that the normal spleen 
in dogs contracts in response to such stimuli as fright, shock, hemorrhage, 
exercise, etc , thus discharging into the general circulation a consider- 
able quantity of stored blood In the human, similar responses to blood 
loss, shock, and the injection of epinephrine have been frequently 
observed at the operating table 

Closely 1 elated to these more or less mechanical properties of filtia- 
tion, concentration and storage are the less well understood effects of 
the spleen on the morphology and biochemistr}'’ of the blood As a 
constituent of the reticulo-endothelial system, it seems clear that it 
plays an important part in the economy of the cellular elements Follow - 
ing removal of the normal spleen, foi example, there is an immediate, 
though transitory, rise m the blood platelets to a level far higher than 
that obseiwed after an ordinar)^ laparotomy Fiom this, and also from 
the effect produced by its lemoA^al in certain of the splenopathies, it is 
assumed that the spleen is at least m part responsible for the coiitiol oi 
the normal platelet Ie\^el Similarly, it is knovm that erythrocytes are 
destroyed in the spleen, the libeiated blood pigments being relayed to 
the liver for use in the foimation of bile and the iron remaining stored 
in the spleen as hemosideiin 

The fact that in the fetus the spleen plays a hematogenic role is 
Avell established It is also thought that under certain circumstances in 

O 

the adult this lole is lesumed, though this is less clear with reference 
to the eiythrocyte series than to the wdnte cell series 

In addition to the foiegoing, it is believed that the spleen is con- 
cerned m an as yet pooily undeistood w ay w ith immunity and resist- 
ance It should be emphasized, how'^ever, that in its e\ ery day implication, 
the resistance of the individual to disease appeals to be unaffected by 
removal of the spleen 

Finally, it is knowm that this I’^ersatile structuie is not essential to 
life There is good reason to believe, how^ever, that follow ing its renioi al 
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Table I 

SPLEEN' CLIN'IC— PRESBI lEPa W 

HOSPIl IL 



Ca'ies xcith 
Splenectomy 

Tcithout 

Splenectomy 

Abdomiml Biiergers 

1 

8 

Anemia — A-jilastic 

2 

84 

Anemia — Coole\ s 

9 

17 

Anemia — Sickle cell 

2 

29 

Banti-E\traliepatic — Cai ernonntoiis transformation 

5 

2 

Bonti-Extraliepatic — Compression 

2 

3 

Banti-E\trahepatic — Sclerosis of portal \eins 

5 

1 

Banti-E\traliepatic — Tlircmbosis 

3 

3 

Banti-E\trahepatic — Stenosis of portal leins 

3 

1 

Banti-Intrahepatic — Cirrhosis 

37 

52 

Banti-Intraliepatic — Cirrhosis Schistosomal 

14 

4 

Banti-Obstnictne F ictor L ndeterminetl 

27 

10 

Boeck’s Sarcoid 

2 

6 

C\st of Spleen 

1 

— 

Gaucher’s Disease 

10 

3 

Hemohtic Jaundice — Atipical 

11 

11 

Hemoh'tic Jaundice — lipical 

56 

20 

Hodgkin’s Disease 

2 

172 

Leukemii — Chronic Aheloid 

1 

152 

"Normal” Spleen 

9 

— 

Osteosclerotic Mteloftbrosis 

3 

16 

Poh c\ tliemia 

1 

110 

Purpura — Vti-pical 

10 

83 

Purpura — Idiopathic Thromboc\-topenic 

58 

26 

Sarcoma of Spleen 

10 

7 

Splenomegah — L ndetermined Origin 

12 

63 

Traumatic Rupture of Spleen 

15 


Total 

311 

SS3 


many, if not most, of its funcaons are taken o\er by other organs, 
notably by those Ute^nse containing elements of the reaculo-endothehal 
system 

In summaty, then, the following facts should be kept in mind as 
the splenopathies are discussed ( i ) The spleen, m health functions as 
a filter and resenmu: for the blood (2) It is an important, though not 
essential, member of the reticulo-endothehal s}’stem (3) Lnder certain 
condiuons it has the poM er both of forming and of destroy ing the 
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cellular elements of the blood (4) Its presence is not necessary’- to the 
maintenance of life and health (5) The available knowledge of this 
organ is still very meager 

In discussing the splenopathies, some o\erall figures gathered from 
the files of the Spleen Clinic of the Presbyterian Hospital and ^’ander- 
bilt Clinic will be presented This clinic, headed by Dr Allen O 
IV’hipple, has nov been in existence for some 18 years Its records 
include cases undergoing splenectomy at the Presbyterian Hospital as 
far back as 1916 The longest active follow -up in the material is 26 
years 

It should be emphasized that the Spleen Chnic has, from the begin- 
ning, been a combined dime, 1 e , its membership is made up of both 
physicians and surgeons It should also be stressed that the clinic re\ ol\ es 
about a central hematolog)^ laboratory which is staffed by expert 
technicians of long experience The role played by these individuals 
in both the clinical and investigative xvork of the Spleen Clmic can not 
be overemphasized and vill become self-evident as this discussion 
progresses Therefore, the data about to be presented and the ideas 
drawn therefrom are m reaht}^ reflections from a pooling of common 
interests and experience 

It Mill be seen from Table I that the majont)' of cases subjected 
to splenectomy fall into three mam groups (i) Hemolytic Icterus 
(2) Idiopathic Thrombocytopenic Purpura (3) Sana’s S}'udrome, or 
Congestive Splenomegaly Before taking up these three enaaes upon 
which a large proportion of the interest and ini'^esagaaons of the dime 
has been centered, it seems wise to dv’ell briefly on certain of the 
other less common, but no less important, splenopathies 

Timima A discussion of splenic disorders would be incomplete 
without menaoning trauma The spleen, despite its comparatn eh^ pro- 
tected position xvithin the loxver margin of the thoracic cage, is not 
infrequently mjured by both direct and indirect violence Its increased 
susceptibility to trauma and ei en to spontaneous rupture, in the larger 
splenomegalies, should nor be overlooked Indeed, this may of itself 
constitute an indication for splenectomy in certain splenic disorders 
such as in Gaucher’s disease and in some of the very big malarial 
spleens 

The obvious danger in the traumatized or lacerated spleen is from 
hemorrhage A^flien there is the slightest question as to the existence 
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of this condition, it is wisest and safest to explore the abdomen \\ ithout 
delay This can be done through a small incision and the presence or 
absence of splenic damage rapidly ascertained Remmal of the organ 
IS indicated if injury is present Suture or tamponade of the lacerated 
spleen is impractical, time consuming, and not to be recommended 
Splenectomy is simpler, quicker and more certain 

Another important point that should be kept m mind in this con- 
nection IS the possibility of delayed rupture of, or hemorrhage from 
the spleen This occasional, but treacherous complication should be 
remembered in connection with all cases of left upper quadrant trauma 
It may ensue anywhere from one to nienty-one days or more post- 
injury and IS generally the result of slow bleeding mto the splemc 
pedicle or beneath the capsule When the pressure ithin the hematoma 
so formed rises sufficiently to cause rupture hemorrhage into the free 
peritoneal cavity may ensue, which, if not recognized in time may 
terminate fatally 

Infection Suppurative infection of the spleen is extremely un- 
common and IS seldom diagnosed prior to operation Drainage of the 
abscess or splenectomy, when feasible, is mdicated 

Tuberculosis of the spleen, while rare, occurs somewhat more fre- 
quently in our experience than suppuration due to the common p\ ogens 
It may involve the organ either in the acute mdiaty form of the 
disease or in the chronic generalized glandular variety In the latter 
It can give rise to areas of calcification wnthin the spleen w Inch are 
readily seen by x-ray 

Malignant Disease It is surprising how" mfrequentlv the spleen is 
involved in malignant disease Metastases to the spleen from a distant 
focus are an extreme rarity, despite the organ’s intimate relationship 
wnth both the blood and lympathic systems Primary in\ oh ement of the 
viscus by mahgnancy is likew"ise uncommon, if one excludes 1) mphosar- 
coma When the latter is encountered, it is impossible to be sure that 
the process is actually pnmaty in the spleen Splenectoniv is obi lously 
of little benefit Radiotherapy on the other hand, is of considerable help 
in some cases for a variable period of time 

Hodgkin’s disease and the leukemias, like lymphosarcoma, can also 
produce splenomegaly In the leukemias, especially in the chronic 
myeloid form, the size of the spleen may reach considerable propor- 
tions Because remoial of the spleen is ob\iousl\ of no help in these 
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lABIt II 

SPLEEN CLINIC— PRESBYIERI AN HOSPIT VL— SPLENECTOMIES 


Cage's 


Vhclomiml Buergers 1 

Anemn — Aplnstic 2 

Anemia — Coole\ ’s 9 

fVnemn — Sickle cell 2 

Banti-Extrahepatic — Ca\ernoni.itous transformation 5 

Banti-E\tnhepatit — Compression 2 

Banti-Extnliepitic — Sdeiosis of portal reins 5 

Banti-E\traliepatic — Stenosis of jjortal reins 3 

Banti-E\trahepatic — riiromliosis 3 

Banti-Intrahepatic — Cirrhosis 37 

Banti-Intrahepatic — Cirrhosis Sdustosomal 14 

Banti-Obstiiictire Fictor L ndeterinineil 27 

Boeck’s Sarcoid 2 

Crst of Spleen 1 

Gaucher’s Disease 10 

Hemoh-tic Jaundice — Atrpicd H 

Hcmoh-tic Jaundice — Irpical 56 

Hodgkin’s Disease 2 

Leiikemi v — Chronic Jlr cloid 1 

“Normal” Spleen 9 

Osteosclerotic Mrelofibrosis 3 

PoRcrthemia 1 

Purpura — Atrpical 10 

Puipura — Idiopatliic 1 lirombocrTopenic 5S 

Sarcoma of Spleen 10 

Splenomegalr — Undetei mined Origin 12 

Traumatic Rupture of Spleen 15 

fotal 311 


conditions, and if performed may well lead to disaster, it is particularly 
important to distinguish enlargements of this type from other splen- 
opathies benefited by splenectomy 

El ythi ocyUc Dysaasms While splenomegaly is the rule in 
polycythemia vera and in Cooley’s anemia, splenectomy for either con- 
dition IS valueless In sickle cell anemia the reverse of splenomegaly 
occurs when the disease has been present for a considerable period of 
time the spleen atrophies and may disappear altogether This interest- 
ing phenomenon is still completely unexplained 
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III 






Splenec- 

tomies 

Died foil 
operation 

Died of 
Disease 

Died 

Other 

Ca use 

Total 

Deaths 

Hemoh tie 

Icterus 

56 

3 

1 

5 

9 

Idiop ithic 

Purpura 

5S 

0 

t 

5 

0 

Banti’s 


9fi 

11 

28 

1 

43 


Splenopathtes Benepted By Opeiation As mentioned earlier in tins 
paper, the splenopathies in which the results of removal of the spleen 
have been most satisfactor}'- are (i) Hemolytic Jaundice, (2) Idiopathic 
Thrombocytopenic Purpura and (3) Banti’s Syndrome (Table II) 

In the first, or hemolytic icterus group, the results of splenectomj 
have been in general excellent While there hat e been three post- 
operative deaths and five deaths from other causes, there has been but 
one death from a persistence or recurrence of the disease in a total of 
56 cases (See Table III) 

The results in the second, or purpura group, while extremely good 
have not been as uniformly excellent as in Group I It xtill be noted 
that out of fifty-eight patients undergoing splenectomy, there ha\ e 
been four deaths from a recurrence of the disease, and fit e deaths from 
other causes, but no operauve fatalities 

In the third, or Banti’s group, the results, vhile least satisfactory 
are definitely encouraging in certain of the sub-groups as will become 
apparent presently 

Hemolytic (Sphei ocytic) Icterus This disease is charactcn/ed b\ a 
variable jaundice, anemia, weakness, splenomegaly and ibott ill else 
by the issociated finding of the spherical microcyte in the blood ^ A 
family history of the condition is usually, but not alwais obrumble 
In most instances the ailment is first noted in childhood It runs a 
chionic course, subject, in the se\erer forms of the diseise, to acute 
hemochstic “crises” in which the anemia and jaundice beeome pro- 
found Of interest is the occurrence of crallstones in 40 to 60 per cent 
of all cises These are es^entiallv pigment calculi and are due to the 
exccssn e blood pigment released by the increased red cell destriicnon 
Splenectomy effects a permanent arrest in pracricalK ill cases 
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Splenec- 

lomtet 

Died foil 
operaiion 

Died of 
Diteaie 

Died 

Other 

Cnu‘<e 

Total 

Deaths 

At^p^cll IlemoKtit Icterus 

11 

I 

1 

— 

0 

At\ pic il Purpura 

10 

2 

a 

— 

o 


As intimated pieviously, the sine qua non of diagnosis rests upon 
the finding of the spherical microcyte in the blood smear This is as 
essential to establishing the identity of this syndrome as the malarial 
parasite is to malaria For Mhile inci eased fragility of the red cells and 
a reticulocytosis must be present also, splenectomy can be counted upon 
to be of benefit only when the spherocyte is present too To put it an- 
other M ay, we have a sizable group of atypical hemolytic icterus cases, 
similar in almost every respect to the true disease save for the absence 
of the spherocyte The results of splenectomy in this group (See Table 
IV) have been uniformly disappointing five patients are now dead 
out of eleven 

Expei imental Spheiocytic jaundice can be produced in animals— 
notably mice— by the mtraperitoncal injection of a hemolvtic serum 
prepared by inoculating rabbits with red cells of the mouse Thus an 
anti-niouse red cell serum is formed uhich, Mdien injected into the 
mouse, produces hemolysis The spherical microcyte is a phase in the 
hemolysis of the red cell and is seen in profusion in the experimental 
animal treated this n'ay The spleen of the latter rapidly enlarges and 
on fixed section bears a striking similarity to the histopathology of this 
condition in the human spleen Furthermore, ^td^en these spleens are 
studied by the transillumination technique on living mice, it can be seen 
that the spherical miciocyte is selectively filtered fiom the blood stream 
b^ \ irtue of the fact that its globular shape now prevents it from pass- 
ing readily fiom the pulp spaces into the venous sinuses and collecting 
^ eins (AVhipple^) By analog)'- this would seem to explain Thompson’s® 
finding in the spleens of individuals with hemolytic icterus that there is 
a great increase in the number of spherocytes in the pulp spaces as 
compaied to the numbers found in blood from the splenic vein The 
engorgement of the spleen with these cells would, in turn, partially 
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account for the splenomegaly seen in this condition 

If It is admitted that the spleen destroys these spheroc}’tes, ■\\hich 
seems obvious, the explanation of the increased red cell destruction 
and hence the jaundice and anemia of hemolytic icterus is eiident 
Further evidence in support of the foregoing is found in the fact that 
following splenectomy in this condition the patient is chmcallv cured 
as far as anemia, weakness and jaundice are concerned, but the spherical 
microcyte persists throughout life In the only’^ instance of recurrence 
of this clinical condition following splenectomy in our senes, countless 
small spleens were found scattered about the peritoneal ca\in^ and 
left upper quadrant at autopsy We believe that this, in turn may ha\ e 
been due to the leaving behind of accessory splenic tissue at operation 
Idiopathic Tlyrainbocytopenic Fur pin a Hemorrhagica The results 
of splenectomy in thrombocytopenic purpura are not quite as good as 
in hemolytic icterus, nor is the disease as well understood, but in the 
so-called idiopathic variety many brilliant and life sa\ ing arrests ha\ e 
been effected by the performance of this operation 

In the adult, this condition is essentially a disease of the female 
there are only four instances of its occurrence in males in our entire 
senes of fifty-eight and in only one of these was the patient over 
twenty when the disease was first noted In childhood purpura is usually 
a self-limited condition and is apt to be associated m ith infection Sple- 
nectomy is generally not necessary in this age group 

The diagnosis of idiopathic purpura is often difficult It is easih 
confused with aplastic anemia or aleukemic leukemia Because it may 
occasionally be an allergic manifestation, in taking a histor\ , a careful 
investigation of the possibility of drug idiosyncrasy or exposure to 
heavy metals should be earned out Possible foci of infection in the 
teeth, tonsils or accessory nasal sinuses should hkexxise be looked for 
In this connection it is interesting that we also ha\e on record se\eral 
instances of thrombocytopenic purpura resulting from, or secondary’- to, 
the invasion of the bone marrov by metastatic carcinoma 

In the female, menorrhagia is a frequent and distressing s\ mptom 
The most dangerous sign m either sex, hox\ ever, is e\ idence of bleeding 
into the brain as suggested by headache, coma or dimness of \ ision 
While bleeding may occur m any organ or tissue, it is most commonly 
encountered in the skin and from the nasal, gingi\ al and utenne mucous 
membranes 
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It IS of considerable importance to call attention to the fact that 
in the majority- of cases the spleen can not be felt It is our belief that 
the presence of a palpable spleen militates against the diagnosis of idio- 
pathic purpura In a feu of the longstanding cases, hou ever, its up can 
sometimes be felt At operation the organ is generally seen to be only 
slightly larger than normal 

The characteristic blood finding is, of course, a marked diminuuon 
m the number of the platelets u’hich may even be absent on direct 
examination In addition to this, there is an anemia u hich is proporuonal 
to the severity of the blood loss and a prolonged bleeding time ^^'hile 
the clotting ume is not abnormal, clot retraction may be delaved The 
u lute blood count is either normal or slightly ele\ ated If this determi- 
nation is depressed, one should be immediately suspicious of an aplastic 
anemia, aleukemic leukemia, or some other underlying condition to 
which the purpura is secondar^'^ Another important diagnosuc aid is 
the measurement of the state of resistance of the capillaries uhich is 
definitely lou ered in this disease This may be done either by the suction 
method of Dalldorf or by the tourniquet test A^'e ha\e preferred the 
former," inasmuch as the resistance can be more accurately quantitated 
with It than with the latter 

It has been the policy of the Spleen Clinic to operate upon these 
patients during a remission of their disease when possible One must 
be prepared to use liberal quantities of blood Speed is essential during 
the first part of the operative procedure or, at least up until the time 
that the splenic pedicle has been clamped and the organ remoted 

It u ill be noted that in die arv^pical purpuras the results ha\ e been 
uniformly poor five patients out of ten in this sub-group are dead This 
is due to the fact that subsequent to operation these panents u ere dis- 
covered to have thrombocytopenic purpuras u Inch u ere secondary to 
a previously unrecognized underlying disease The lesson learned from 
this group is the obvious necessits’ for being absolutely sure of the 
dngnosis before proceeding uith surger\^ 

Ba;;r/V Giotip (Conge^tne Splenomegaly) Rousselot md Thomp- 
son'' demonstrated the presence of the congestu e factor m the etiologs’ 
of this condition in dogs and have repeatedly emphasized its imporrance 
in man e have broadly classified the cases uduch fall into the Banu s 
group into three categories, depending on the location of the site of 
obstruction (i) Extra-hepatic obstruction (2) Intra-hepatic obstruc- 
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1 ABLl 

BVMI GKOLP 

X 

SLBDIX IDED 




Splenfirtoiiiief 

Denth'i 

(D 

Extrahepattc 




(Portal X ein Patholog\) 




1 C ernomatous J r insfoini ition 

5 

4 


2 Compression 

2 

1 


3 Sclerosis 

5 

3 


4 Stenosis 

1 

2 


5 1 hroinbosis 

3 

0 



18 

10 

(B) 

Intrahepntic 




1 Cirrhosis 

J7 

25 


2 Cirrliosis Scliistosoinal 

14 

2 



51 

27 

(C) 

Caute hndetermined 

27 

6 ( 1 of 




other ciuses) 


non (3) Obstrucme factor undetermined 

Each has essentially the same disease picture— a big spleen usualh 
hepatomegaly as well, and a blood picture showing depression of all 
the formed elements of the blood Ascites and hematemesis are present 
in adv'^anced cases and of a ver)^ poor prognostic omen 

It wnll be noted from Table V that the results are least sansfactor)^ 
in the identifiable extra-hepanc group and in the Laennec type of cir- 
rhosis in the intra-hepatic group Best results ha\ e been obtained m those 
cases in which the obstructive factor w as undetermined In this latter 
group the liver has been essentially normal in all cases and w e behe\ e 
that this IS the reason w hv the results in this group ha\ e been so good 
In the Laennec type of cirrhosis group, almost all the patients w ho are 
now' dead had either hematemesis or ascites It ma\ w ell be asked 
w'hether operation is justified in this group, w hen the results of splenec- 
tomy are so poor In order to answer this problem Dr Mar\ hitc’ 
of our clinic compared the length of life in these cases following 
splenectomy with an equal number of unoperated cises of Laennec s 
cirrhosis proven at autopsy She found that those w ho had their spleens 
remo\ cd h\ ed betw een 3 and 6 years after the de\ elopment of evidence 
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of Cirrhosis On the other hand, in the unoperated series of cases coniino- 
to autopsy, the length of life after the development of first symptoms 
of cirrhosis vas only 13I/2 months It Mould seem, therefore, that m 
this group Me are justified in splenectomy, not only as a measure of 
C‘ tablishing m ith certainty the diagnosis but also, ob\ lously, as a method 
of prolonging life It should be noted that in the Schistosomal cirrhosis 
group the results are comparatively good ^^’e believe that the reason 
for this IS the fact that patients Midi this particular condition shoM 
no clinical or laboratory evidence of hepatic insufficiency At the pres- 
ent nme. Doctors Blakemore^® and Whipple^are attempting to short- 
circuit the obstructed portal system by means of anastamosing the 
splenic and renal vein, or by the performance of an Eck’s fistula They 
have performed one or more of these operations fifteen times, m ith tv o 
deaths As yet the folloM^-up on these cases is too short to e\ abate 
accurately the results of this type of surgical attack 

Summary 

In summary, then, the experience of the Spleen Clinic indicates that 
the removal of the spleen is folIoM ed by excellent results in hemolync 
icterus, particularly as far as arresting the disease process is concerned 
In the thrombocytopenic purpuras, an arrest may be expected in ap- 
proximately 85 per cent of the cases In Bann’s s}Tidrome, M’hile the 
process conanues to a fatal temiinauon in the majority of those MUth 
an extia-hepatic obstructive factor, or a Laennec’s type of cirrhosis, 
life expectancy is increased from 2 to 5 years in this latter group In 
those cases m here the obstructive factor is not determined and the In er 
IS normal, and in the group caused by Schistosomiasis, the results are 
ver^^ good providing hematemesis or ascites has not developed prior to 
operaoon 

In conclusion, may I emphasize (i) the importance of studying 
these diseases in a combined group, (2) the absolute necessit)" of ac- 
curate hematologic data, (3) the inadi isability of delaying surgery, in 
those groups M’^here it is indicated, once a definite diagnosis has been 
reached 
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HEMORRHAGE IN THE VIABLE PERIOD 
OF PREGNANCY* 

Ralph L Barrett 

Attending Surgeon Woman Ho pit'll 



p.SHSSSHsaSHSZ.a^GiNAL bleeding, at any period of pregnancy, is abnormal 
although It is recognized that there may be some stain- 
ing m the very early months of pregnancy at the time 
of the normally expected menstrual period This may 
^ be physiological, before the formation of the placenta 
Any bleeding thereafter is abnormal and requires prompt im estigauon 
I shall confine my remarks, this afternoon, to the management of 
bleeding during the so-called viable period of pregnancy 

For statistical purposes, the United States Bureau of Census has 
adopted three criteria for determining the viabihr\^ of the fetus (i) :8 
weeks, or more, of gestation, (2) a fetus 1500 grams, or more, in v eight, 
(3) a fetus 35 centimeters, or more, in length It is rare for a baby, not 
possessing at least tv^o of the above criteria, to sunnve There are rare 
instances in which gestation is apparently slightly less than 28 veeks, 
or in Mdiich the child does not come up to the specificanons of weight 
and length, and yet, with excellent obstetric and pediatric care, mclud- 
ing the use of modem incubators and special premature nurseries, such 
a child has sunnved 

In 1933 a report on Maternal iMortahty in New York Cit^’^ was 
published by The New York Academy of Medicine, under the auspices 
of the Committee on Public Health Relanons This report indicated that 
the maternal mortality rate for New York City was approximately 57 
per 10,000 living births At that time this Committee stated that at least 
two-thirds of all maternal deaths were preventable The factor of 
preventabihty was assigned to error in judgment or error in technique 
on the part of the physician or midwife m approximately two-thirds of 
all maternal deaths In approximately one-third of the cases, pre\ent- 
abihty was charged directly to the patient in not seeking or accepting 
proper obstetrical care 


* Ci\en December 21 1945 it The New York Aciclamj of Medicine i*; 1 Frid'i\ Aitcrnoon Lecture 
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Following this report, the Medical Societ}' of the Count)^ of Xew 
York appointed a Special Committee on Maternal M'elfare I ha\e 
been a member of this Committee since its formation and, for the past 
se\ eral years, have been privileged to settle as its Chairman The func- 
tion of this Committee is to secure and analyze all data relam e to ante 
partum, mtra partum and post partum management of all deaths occur- 
ring in the viable penod of pregnancy 

During the interv^ening years, I am happy to report, there has 
been a steady decline in the maternal mortality rate in New York City, 
and also, that similar Committees are functionincr m many of the larger 
cities and in other less thickly settled districts 

The United States Bureau of Census files, for the year 1929, re- 
ported 77 mothers lost per 10,000 live births In 1944, the Umted States 
Bureau of Census files showed a maternal loss of 23 3 per 10,000 Ine 
births And in the same year, the Bureau of Records of the Department 
of Health for New York City recorded 124,395 delneries (at 28 \teeks 
of gestation, or over) ^\lth 165 puerperal deaths among \\omen vho 
had reached the 28th week of pregnancy This represents a mortaht\- 
rate of 13 3 per 10,000 births in the viable period of gestation for New 
York City Since the maternal death rate for New York City is not com- 
puted on an identical basis with the Census Bureau figures, absolute com- 
parison must not be made Ho\t e\ er, a definite trend tow ard a low ered 
maternal mortality is evident 

In general, this low^ering of maternal mortahrs'’ in the United States 
has been due to the marked lessening of death caused by sepsis and the 
toxemias of pregnancy In 1943 the Bureau of Census showed, for the 
first time, that hemorrhage w^as the major cause of maternal death in the 
USA For a number of years hemorrhage had been the major cause of 
death in New’’ York County, and is still a major, or contributing factor 
in at least one-half of all obstetrical deaths in New \ ork Counts 

It IS gratifying to note, how^eeer, that hemorrhage is being more 
promptly and adequately treated, largely due to the cooperation and 
the facilities of the Blood and Plasma Exchange w ith its \ arioiis 
branches located in the hospitals of Next York Countx It is still un- 
fortunate that a number of mothers do not ax^ail themseh es of the exist- 
ing facilities for proper prenatal and intra partum care and it is also 
unfortunate that obstetricians hax'e not more promptK and completelx 
utilized the excellent facilities of the Blood and Plasma Exchange 
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Although the ni.itcin.tl ilc.uh i.itc loi New Yoik City, cluiing the 
yc.u 1944, w.ts consKlci.ihly less than one-tlniil the niateinal death tare 
in 19^3? '"i'*’* eoncede tliar it is possible to 1 educe srill fuithet this 

miteinal loss, especially in cases due to hemoiihage 1 believe it is fan 
to say that the gieatei ntimbei of henioiihagic deaths ate |)ieventable, 
if pioiiijtt and adetpiate nieasutes aie taken 1 do not considei that all 
heinoiihagic detths aie pieventable 

Vaginal bleeding, occuiiing at any tune duting the viable peiiod of 
jnegnancy, leijuiies most cueful considei at ion Undci ideal comlitions 
the bleeding patient shoiikl be placet! untlei the supei vision o( a well 
named jthysician 01 obsieti ician, piefeiably in a well equipped obstcrii- 
cil ilepaitment ol a hospital Minoi degiees ol bleeding may tequiic 
no fuithei tieatmeni iiul the cause itself, whethei fiom ceivical eiosion, 
itiptuie of small vaiicosities in the genual tiacr 01 excess activity on the 
put of the |tatient, may be in doubt. 

The moie seiious types of bleeding may be due to (1) ceivical 
lesions, such as excessive eiosions, 01 malign mey, 01, moie raiely to a 
luptiiied vaiicose vein, (2) placenta ])ievii, (^) piematuie sepaiation 
of the noimally situated placenta, (4) iiauma fiom dehveiy, with lacoi- 
ations of the vagina, ceivix, 01 luptuie ol the uteius, (9) post paitiiin 
hemoiihage due to uteiine atotiy, hbioids, etc 

Piepatation lot the conttol and complete management of the bleed- 
ing jtatient is of piime impoitance As soon as the patient piesents hci- 
self (01 ante jiaitum caie, she should be given a complete physical cxaiii- 
inaiion and, in addition, blood should be taken foi 'Wisseimann test, 
hemoglobtti content (i( this is below 70 pei cent 1 led blood cell count 
should be made) and the blood should be typed, as to the blood gioiip, 
and an Rh factoi detei tmnatioti should be made II blood teplaceiuent 
becomes tiecessaiy it any tttne in a mothei x\ho is Rh negative, she 
must leceive Rh negative blood Much valuable time Mill be sa\cd it 
the type and Rh lactoi ol the patient is knoM’ii, pi 101 to the need lot 
tianslusion 

I'xammation 1 01 the detei mination ol the cause of bleedtng shotild, 
of coutse, be peiloimed undet .stenle piecautions 

ClUVU'M Ll SIONS 

Bleedmg ftom ceiMcal etostons, 01 small luptuted \aiicostties of the 
ceivix dm mg juegnmc\, usually leqimes tio tteattnent beyotui test 01 
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occasional packing or superficial electro-coagulation Suspicious areas of 
erosion requu-e biopsy to exclude malignancy If mabgnancy of the 
cenux IS found during the viable period of pregnancy, that pregnanc\ 
should be terminated as soon as possible, since it is well known that 
gestation hastens the growth and spread of the malignant process De- 
livery of a viable baby through such a cer^’^ix is dangerous The baby 
should be delivered by abdominal caesarean section, preferably of the 
Porro type The amputation of the uterus should be above the bladder 
fold of pentoneum and without displacement of the bladder In from 
four to six weeks the cer\ncal carcinoma can be treated, in the usual 
manner, by radium and/or x-ray therapy 

PCXCEN'TA PrEUX 

Placenta previa is one of the major causes of serious hemorrhage in 
the viable penod of pregnancy The incidence of this condition is 
probably about one in two hundred dehveries In the larger obstetncal 
services this incidence is somewhat greater The maternal mortality rate 
in this condition has been stated to be lo to 20 per cent In recent 
years, however, this has been markedly decreased, especially in the 
larger obstetrical clinics A review of the literature would indicate that 
maternal mortality attributable to placenta previa m the past ten years 
IS approximately 3 6 per cent 

The earliest intimation of placenta previa is painless bleeding This 
may be a mere spotting or a profuse hemorrhage Painless bleeding of 
even minor degree is a danger signal and should not be disregarded An> 
bleeding in the last trimester of pregnancy is abnormal \'agina} exam- 
ination under home conditions and without proper facilities to combat 
hemorrhage and carry out proper treatment is dangerous The patient 
should be hospitalued immediately so that sterile \aginil examination, 
on which final diagnosis depends, may be safely made This examina- 
tion should be made only after all is m readiness to control hemorrhage 
and to carry out the proper method of delii ery, the onh exception to 
this rule being profuse \ aginal bleeding which may be controlled tem- 
porarily at least by vaginal tamponade, preferabh m ith hea\ \ iodoform 
gauze packing Upon admission, the patient should be immednteh pre- 
pared for delivery either vaginal or abdominal During this time she 
should hive a complete blood count, including 1 cross matching and 
Rh factor determination A suitable, compatible donor or compatibjc. 
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bank blood should be immediately available in the operating or deln en^ 
room Meanv hile, the paaent should recen e supportive treatment w ith 
pooled plasma, glucose or sahne soluoon, if needed Rectal examinanon 
IS unreliable, inconclusive and frequently more traumatic The risk of 
increased hemorrhage and possible sepsis involved m vagmal examina- 
tion has led to the use of x-ray as an aid m the diagnosis of placenta 
previa Many obstetricians are still somew hat skepucal of the accuracy 
of this method It appears to be particularly valuable in ruling out prem- 
ature separanon simulatmg placenta previa Absolute certainu' of d'a?- 
nosis in placenta previa is obtained only from vaginal examination 

V hen the placenta may be felt m the low er uterine segment The pla- 
centa may completel)^ coiner the os uteri or may partially cm er it In 
the less complete type, the edge of the placenta may be felt on the lateral 
surface of the lover uterine sesrment v hen the examimncr finder is in- 
serted through the cenncal canal Active treatment should be insntuted 
only after the actual diagnosis is made From the standpoint of treatment 
there are tw o types of pre\ la Either the placenta cm ers the os (central 
or complete previa) or it does not (incomplete, partial or lateral preiia) 
The degree of prei la, v hether complete or partial, v ill vary v ith the 
time of the examination and the relative dilatation and retraction of the 
cervLX 

In the so-called complete or central previa there is little disagree- 
ment as to the method of treatment, this method being deh\ er\’ by the 
abdominal route, some obstetricians favormg the classical caesarean 

V hile others adhere to the low flap t}'pe of operation Obstetncians v ho 
favor the classical caesarean in cases of central placenta previa appar- 
ently do so on the grounds that the incision in the fundus avoids the 
placental site and thereby lessens blood loss at the time of operation 
Other obstetricians favor the low flap type of caesarean on the grounds 
that the incision can frequently be made abo\ e the edge of the placen- 
tal insertion, or if this is unavoidable, that the hemorrhage caused 
thereby is rarely excessive It is a well knovn fact that the lov flap 
type of caesarean section has a lover mortally* rate than the classical 
section A study of caesarean section mortality from all parts of the 
country covering thousands of cases clearly indicates that the mortaliw 
rate in the lov^ flap type caesarean is approximately one-half or less 
than one-half the mortality rate in the classical caesarean section This 
is true in all groups of caesarean secDons including caesarean secaons 
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done in cases of placenta previa 

^Vhen the placenta previa is not complete (probably nvo-thirds 
of all cases) opinions as to the method of treatment show considerable 
variation An analysis of the literature in the past ten years indicates 
that tvvo methods of treatment have giv en the best prognosis for mother 
and child These methods are (i) Simple rupture of the ammotic sac 
(and aw’^ait the normal process of labor and deliver)' per vagina) or, 
(2) Abdominal delivery by caesarean section The choice of method 
wull be determined by the indmduahzation of each case indicating to 
the trained obstetrician the proper method to be chosen This selection 
of the method of treatment and deliv er)’- should be made at the nme of 
v^aginal evamination From this moment on active treatment should 
be decisive and prompt The general condition of the patient (anemia, 
parity, etc ) and the v lability of the fetus are tw o important factors 
aside from the type of previa present There is no expectant treatment 
of placenta prevua This rule, however, like all others in medical or 
surgical therapy, is subject to a somewhat liberal interpretation under 
the careful supervision of a trained obstetrical surgeon For example, 
an elderly primigravuda, havung only slight spotting without labor and 
the fetus not yet certainly viable, might be giv^en expectant treatment 
This treatment being continued hospitalization, supportive treatment 
if indicated and with ev^erything in readiness for prompt, active treat- 
ment should this become necessary 

All types of accouchement force are unqualified!)^ condemned in the 
treatment of placenta previa In the management of this condition the 
essentials in all cases are to stop the bleeding and emptv the uterus as 
quickly as is consistent wuth the least contamination shock or trauma 
AVe must salv'^age the mother at all costs and the child also if this is 
possible and the child is vnable 

Other methods of treatment and deln erv are cxtensiv eh used in 
many of our clinics— Braxton Hicks’ version, hydrostatic bag (followed 
either b)^ forceps or internal podalic version), breech extracnon 
A^hllett’s forceps or vaginal tamponade during dilatation None of these 
methods is free from danger and none has gn en the low mortalitv rate 
both to mother and child, that has been obtained bv the simple rupture of 
the membranes or deln erv'’ by caesarean section The time of treatment 
in placenta previa is of paramount importance Hemorrhage occurs 
during the stage of cervical dilatation and retraction This hemorrhage 
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can be controlled m the great majority of cases by any one of the 
many methods mentioned or now m general use, the fact beincr that 
maternal deaths rarely occur before the deh\ er^^ of the child since, b^ 
any of the methods descnbed, pressure is everted against the abnormal^ 
situated placenta and acts as a tampon to control hemorrhage 

However, when the uterus has been emptied of the child and the 
placenta, there is a \ er}^ great tendency to profuse blood loss The 
placenta havmg been attached to the thmned non-contractile lo^^ er uter- 
ine segment, bleeding continues from the placental site even though 
the fundus may be well contracted 

In our clinic, we have based our treatment on the atoidance of 
cenical dilatation and retraction and have found that blood Joss, both 
before and after the emptying of the uterus, is greatly lessened This 
avoidance of cenncal dilatanon can be accomplished only by earh 
caesarean section If the diagnosis of placenta previa is made, after the 
cennx is Avell advanced in dilatation and retraction, parucularly in a mul- 
tipara ynth a partial or lateral previa and a baby of questionable viability, 
then vaginal deln ery might be chosen, the method of treatment being 
simple rupture of the membranes allow ing the presenting part to descend 
and make pressure on the placental sire 

It has been our practice to insert a tight uterine tamponade m prac- 
tically all cases of placenta previa immediately following the empnnng 
of the uterus, either from above or below 

Premature Separation of the 
Normally Situated Placenta 

Separation of the placenta from its implantation in the uterine w all 
results in hemorrhage, either concealed (when there is no escape of 
blood from the cenTv) or manifest (m hen the blood does escape from 
the cenT\) The incidence of premature separation of the placenta as 
determined from a review^ of the literature, indicates a wide variation 
since many authors include only the tw o more severe types, such as 
ablatio placentae, w^hile others include all degrees of premature separa- 
tion, many of w^hich are diagnosed only at deliven' w hen there may be 
an unusual amount of old blood clot found behind the placenta If all 
degrees are included, the mcidence is approvimately one in 150 to one 
in 200 deliveries, the more severe types accounting for probably less 
than one-third the total number 
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External bleeding may or may not be an earl> sign of premature 
separation of placenta As the condition progresses there is increased 
uterine tension causing pain ith the increased retroplacental accumu- 
lation of blood, the uterus becomes irritable, the contractions continue 
until, m the fully developed ablatio placentae, the uterus assumes com- 
plete tonicity Pam is continuous and there is no relaxation of the uter- 
ine contraction The patient may show shock out of proportion to the 
visible blood loss Some of the more se\ ere cases of premature separa- 
tion of placenta show little or no external bleeding until late in the 
management of the condition A review of the literature for the past 
ten years indicates a maternal mortality ranging from 5 to lo per cent 
although many larger clinics are able to show a maternal loss of not o\ er 
3 per cent Undoubtedly all maternal loss from this condition occurs 
in the group of extensive premature separation This group would in- 
clude not more than one-third of all cases classified as ha\ing premature 
separation of placenta 

Vaginal bleeding or uterine tonicitv and pain are indications for 
prompt hospitalization The seierit)* of the symptoms, pain shock 
tonicity of the uterus, the pant)'’ of the patient and the e\ idence of 
hemorrhage, either concealed or manifest, w ill determine the method of 
treatment In the mild cases, expectant treatment under constant hospital 
supervision is the method of choice In all cases, howe\er, the patient 
should be prepared for deliver)', either i aginal or abdominal Sup- 
portive treatment wuth plasma, glucose or saline should be gi\ en as indi- 
cated Complete blood count should be done and all preparations made 
for the replacement of blood wTen needed Repeated blood counts 
and blood pressure readings, pulse rate, etc will indicate the progress 
of the condition A compatible blood donor or bank blood must be 
immediatel)?^ available in the hospital Sedation with opiates for the 
control of pain is definitely indicated The obstetrician how e\ er must 
be constantly on the alert that he be not lulled into a false sense of 
security from the apparent improaement of the patient due onh to the 
relief of pain, w hile the underlying causes w ith increasing hemorrhage 
and infiltration of the uterine musculature become progressn elv more 
se\ ere In many of the milder cases of premature separation of placenta 
the area is small and does not progress FrequentK there is a moderate 
loss of blood and the uterus shows some exidencc of irntabihts bur 
docs nor become tonically contracted S\ mptoms ma\ complctch sub- 
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Side or labor ensue without further complication In those cases in 
which there is a definite progress of symptoms with increasing pain, 
shock, uterine tonicity or evidence of blood loss, promptly active treat- 
ment IS imperative The choice of active treatment will depend upon par- 
ity of the patient, the condition of the cervix, as to its retraction, dila- 
tation and consistency, and the condition of the baby, as to its size, 
viability or possible mtra-uterine death 

When the symptoms are increasing or when there is no improv ement 
from the milder symptoms, the indications are to empty the uterus 
promptly with as little trauma to mother and baby as is consistent v ith 
the condition present If vaginal delivery is chosen, several methods are 
available 

1 Rupture of the membranes plus the administration of fractional 
lepeated doses of anterior pituitary extract or pitocin and await the 
progress of labor either spontaneous or with forceps delivery 

2 Rupture of the membranes plus the insertion of a hydrostaac bag 
with the administration of fractional doses of anterior pituitar^’^ extract 

To either of these methods a tight abdominal binder of the Spanish 
windlass type may be added 

3 Internal podalic version This has vety limited use and must be 
restricted to the patient with a completely dilated or easily negotiable 
cervix It should never be performed in a tonic uterus and if chosen at 
all should be resen'^ed for the patient with a small and often dead fetus 

It must be further recognized that if vaginal delivery is chosen as a 
method of treatment in the management of premature separation of 
placenta, the obstetrician must be constantly in attendance He must be 
alert to the physical condition of the patient and able to gauge accu- 
rately the progiess of labor as well as the condmon within the uterus, 
since hemorrhage may continue beneath the placenta and infiltrate 
into the uterine musculature xMth inevitable production of the utero- 
placental apoplexy of Courvelaire In this condition the uterus becomes 
deep purple, completely tonic, often xwth tears in the peritoneal surface 
and extravasation of blood into the peritoneal cavity either through the 
tears or through the tubes Such a uterus will not recover and return to 
normal following delivety 

^Miile these changes are taking place the patient shows increasing 
shock, evidence of severe anemia and peritoneal irritation When symp- 
toms are increasing, attempt at vaginal management and delivery must 
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be abandoned and abdominal deln ery carried our ar once in the inter- 
ests of the mother Under such conditions the child in all probabihrv 
IS already dead, although if abdominal deliver) is selected prompth 
fetal salv^age may still be possible 

The failure of labor to be initiated or to progress satisfactorilv has 
led many obstetricians to select abdominal delivery as a method of 
choice in an increasing number of cases of premature separation of 
placenta This is particularly true in primigrav idas or in all cases in 
which the baby is viable and living when the patient presents herself 
for treatment 

In many cases the cerv i\ is thick, firm and undilated hence not 
favmrable for the prompt induction of labor and v aginal dehv ers' There 
is a great increase of fetal loss and often progressiv e blood loss in the 
mother together w ith infiltration and destruction of the uterine muscu- 
lature during this vv aiting period The general condition of the patient 
becomes progressiv ely v\ orse and the risk of dehv ery w hether v agmal 
or abdominal increases proportionately For these reasons our clinic has 
selected prompt abdominal delivery in all the more severe cases of 
premature separation of placenta and in manv’’ of the less sev ere but 
definite cases of premature separation especiallv in the primigrav idas or 
m the multipara in whom the cervi\ seems unfavorable for prompt 
induction of labor and waginal delmery Xo method of dehv erv should 
be attempted until the mother has recovered suflacienth from shock 
through the administration of glucose, plasma and blood as indicated 
and w ith opium or its deriv ativ^es for the control of pain In manv cases 
there is marked tendency to hemorrhage follow mg emptying of the 
uterus either from abov e or below This hemorrhage can usuallv be con- 
trolled by the routine use of anterior pituitarv extract and ergotratc 
administered intramuscular^ or intrav^enously Tight uterine tampon- 
ade with heavw^ iodoform gaurc is efficacious in most instances 

If how ev er, all attempts to control the hemorrhage fail, no time 
should be lost in performing a prompt abdominal hv sterectomv the 
patient being supported bv repeated blood transfusions As in placenta 
prev la, blood transfusion not only during but follow ing dehv erv is 
of paramount importance The obstetrical surgeon must realize that 
continued blood loss and prolonged shock place the patient in such i 
depressed and critical condition that recoverv becomes impossible in 
spite of blood replacement In these trigic cases the obstetrician must 
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make an important decision If hysterectomy is to be done, it must be 
performed before the patient is depleted and in severe shock Maternal 
life will be saved by the courageous surgeon who places a higher 
valuation on the life of the mother than upon the conservation of the 
uterus for possible future childbearing 

In our clinic, hysterectomy has been reserved for a small group of 
cases in which there was a severe type of uteroplacental apoplexy of 
Coun’^elaire or for cases in which there was uncontrollable hemorrhao-e 
following the emptying of the uterus If the uterus shows ability to 
contract after it has been completely emptied, even though there is 
considerable infiltration of the uterine musculature with blood, the 
uterus will recover completely and may be safely retained Several 
instances are recorded in which the mother has had subsequent preg- 
nancy and delivery of a living child, usually by repeated caesarean 
section 


Lacerxtiox of Birth Canal and Ruptured Uterus 

Hemorrhage due to laceration of the birth canal manifests itself 
usually immediately following the birth of the child Such hemorrhages 
may be of a vety minor degree and easily controlled by prompt repair 
These hemorrhages may follow normal spontaneous labor and spon- 
taneous delivery Instrumental delivery, version and breech extraction 
or any of the more difficult types of vaginal delivery predispose to birth 
canal injury with its subsequent hemorrhage The best treatment of 
hemorrhage from birth canal injuries is prevention No vaginal delivery 
should be attempted until the cennx is fully dilated and retracted In- 
strumental delivery must not be attempted until the head is engaged in 
the pelvis No method of vaginal dehver>’^ should be attempted until 
the obstetrician is convinced that major disproportion between the fetus 
and the maternal birth canal does not exist An accurate diagnosis as to 
presentation and position of the presenting part is an essential requisite 
before operative vaginal delivery is attempted During her labor, the 
mother must have been properly supported and prepared by the main- 
tenance of fluid intake, preferably by the intravenous route, and by 
blood transfusion, in those patients in whom marked anemia exists at 
the onset of labor Manual dilatation of the cenax or incision of the 
cervix carries grave risk of hemorrhage post partum These procedures 
have been discontinued by many obstetrical clinics If done at all, they 
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must be done only after careful re\iew of all the factors mtoKed 
Under these conditions the patient must, of course, recene prompt 
supportive treatment, blood replacement and shock therapy Further 
operative procedures should be carried out only after the patient has 
responded to these measures 

Following the emptying of the uterus, if there is unusual bleeding 
a complete exploration of the birth canal is indicated Proper delnerv^ 
room equipment with an adequate delivery table, proper hghting facili- 
ties and instruments for exposure of the genital canal are prime requi- 
sites Under strict aseptic precautions the perineal area is carefully in- 
spected and all damage noted The cervix should be fully exposed and 
if tears are present these can and should be repaired by suture Packing 
IS usually inefficient and should be relied upon only when the patient’s 
condition is such that further immediate operative procedures can not 
be carried out 

Rupture of the uterus, either before or during delivery, may mam- 
fest only mmor external bleeding ii hile there is evidence of blood loss 
and shock out of proportion to the external bleeding The best treat- 
ment for rupture of the uterus, as m other childbirth uijur)'', is pre- 
vention Patients who have had extensive operations on the uterus from 
previous myomectomies, previous caesareans, etc should not be allow ed 
to undergo the strain of labor The dictum, “Once a caesarean always 
a caesarean,” is probably an excellent one It is possible howeter, that 
previous caesareans may ha\ e been done for placenta pre\ la in w omen 
wffio have an adequate pelvis with no obstruction m the soft parts and 
without fetal disproportion Under careful supervision of labor and 
wnth a favmrable soft cenmx, the presenting part w ell in the pelv is and 
a short labor, v^aginal delivery may be indicated 

Prolonged labor w ithout definite progress and ad\ ancement of the 
presenting part resulting in a thinning of the low er uterine segment md 
a formation of so-called Bandl’s ring predisposes to rupture of the 
uterus The use of ov\nocic drugs, such as interior pituitin substmce 
to hasten the progress of labor and force the expulsion ot the fetus is a 
frequent ciuse of uterine rupaire The use of oxv tocics before the birch 
of the baby must be undertaken only after the carehil cialuinon of 
ill conditions present Many obstetricians forbid the U'>t of o\\ rocics 
until the birth of the baby If used at ill friction il doses repeated onK 
at interxals and for i \cr\ limited rime are allow able Owtocits must 


440 


THE BULLETIN 


not be used in any labor in which there is even a minor degree of dis- 
proportion They should never be used in the presence of abnormal 
presentation 

Attempts at operative dehi’^ery through an incompletely dilated and 
retracted cervi\ are a major contributing factor to extensive ceiMcal 
laceration and rupture of the lower uterine segment ^^erslon and breech 
extracaon, particularly in the uterus after prolonged ruptured mem- 
branes or in a uterus that is tonically contracted, are a frequent cause 
of uterine rupture Attempts at mstrumental rotation high in the pelvis, 
particularly, if the cenux is incompletely dilated, may result in rupture 
of the loM er uterine segment 

If uterine rupture is suspected or diagnosed prior to the birth of the 
child, no attempt should be made at vaginal delivery Delivery should 
be accomplished through the abdomen after proper supportive treat- 
ment to the mother and with adequate blood and plasma available at 
operation and post delivery Many cases of uterine rupture are not 
diagnosed post delivery, particularly in those cases which show only a 
small amount of vaginal bleeding These patients are frequently returned 
to their beds and in a short time or in a few hours show evidence of 
shock or blood loss or peritoneal irritation Frequently these patients 
receive treatment both too little and too late for maternal salvage These 
tragedies could be avoided if careful evaluation of the conditions had 
been made immediately post delivery All patients vho have had any of 
the more difficult or complicated vaginal operative deliveries such as 
instrumental rotation, difficult forceps, face presentation deln eries, I’^er- 
sion and extraction or breech deliveries or vho have had prolonged 
and difficult labor should have careful immediate post partum examina- 
tion As soon as the uterus has been emptied of baby and placenta, care- 
ful inspection should be carried out under aseptic precautions and in a 
veil equipped dehveiy room with all needed equipment available The 
freshly gloved hand should explore the genital tract from perineum to 
fundus I believe that this exploration should start at the fundus Par- 
ticulai attention should be gi\ en to the lov'er uterine segment and to 
the cervix This should be not only palpated but visualized If lacera- 
tions in the cennx extend deeply into the foinices, these may be repaired 
by suture and the vagina subsequently tightly packed vith iodoform 
gauze If lacerations extend deeply into the lov er uterine segment or 
an actual rupture is found in the uterus, the patient should be immedi- 
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ately subjected to laparotomy Naturally, this operation should not be 
made in the presence of shock The patient must be supported and 
restored by free administration of blood and plasma At the time of 
laparotomy only the more minor degrees of injurv to the uterus should 
be repaired by suture All more major injuries \\ ill necessitate h\ sterec- 
tomy for the control of bleeding and the pretention of infection Ma- 
ternal mortality from ruptured uterus has been greatly lessened m all 
clinics where this apparently more radical treatment has been the method 
of choice 


Uterine Atony 

Postpartum hemorrhage may occur follow ing an apparentl\ normal 
dehver)% such hemorrhage not being due to trauma in any form This 
may occur in the absence of any lacerations This hemorrhage occurs 
as a rule shortly after dehverv'- although it may occur later in the puer- 
penum Uterine fibroids interfering wnth the proper separation of the 
placenta or complete contraction of the uterine musculature following 
delivery, predispose to such hemorrhage Prolonged labor or ineffi- 
cient uterine contractions predispose to postpartum hemorrhage 0\ er- 
distention of the uterus due to nvins or hydramnion may be a lactor in 
postpartum hemorrhage Incomplete separation of the placenta or re- 
tained fragments of placenta are causes of postpartum bleeding A rare 
but dramatic cause of postpartum bleeding is puerperal inversion of the 
uterus Treatment of these conditions wall \ary somewffiat as to the cause 
of bleeding Preventive treatment is of prime importance Supportn e 
treatment of the mother during deh\ ers , particularh w ith parenteral 
fluids, blood and plasm i if indicated, help to maintain tomcitv of the 
uterus The excessn e use of \ arious analgesics during labor must be 
carefully guarded against Textbooks on obstetrics for many > ears ha\ e 
taught that the placenta should not be expressed for some time usinlh 
from fifteen to twenty minutes or e\cn one hour following the birth 
of the baby It would seem that the pheenta is sep mated much earlier 
than this and that blood loss is greatp lessened bv its prompt remo\ il 
Certainly, in all cases following unusual or continued bleeding follow- 
ing the birth of the baby the placcnti and mcmbrincs should be re- 
moved promptly Under careful aseptic technique in i well equipped 
modern dclnerx^ room manual exploration of the uterus is safe immedi- 
ately follow ina the birth of the bib\ This should alw a\ s be done it the 


442 


THE BULLETIX 


placenta is not and cannot be promptly expressed Many clinics are now 
using preparations of ergot, such as ergotrate, ergonovine or posterior 
pitmtar)?- extract or a combination of both immediately following the 
birth of the baby Some obstetricians give intravenous ergotrate as soon 
as the shoulders are in the mtroitus The contraction "which follov s this 
probably separates the placenta along with the birth of the baby In 
such instances the placenta is either expressed spontaneously or by a 
gentle pressure on the fundus The already separated placenta is easily 
expressed from the cen'^Lx and vagina Further intramuscular er- 
gotrate preparations tend to maintam the tomcity of the uterus 
Forcible attempts to express the placenta, especially if the uterus 
IS not contracted, or traction upon the cord may tend toward 
inversion of the uterus When acute inversion of the uterus oc- 
curs, there is usually profuse hemorrhage and rapid development of 
shock m the mother Under these condmons the placenta has usually 
been separated and removed and the fundus will be found inverted 
within the vagma or protruding through the mtroitus Prompt support- 
ive measures must be instituted with blood and plasma If the patient 
IS not in shock, gentle attempts at manual replacement are jusnfied and 
indicated Should these attempts fail or increased shock symptoms su- 
pen ene, attempts at replacement must be abandoned and the bleeding 
controlled, if possible, by tight tamponade Increased efforts at combat- 
ing shock are continued with heat, sedation and blood replacement 
When the patient has recovered from her shock, attempts may be made, 
under anesthesia, to replace the uterus manually per vagina If successful, 
the uterus and vagina are then packed If attempts at manual replace- 
ment are unsuccessful, abdominal operation mtII be necessar^'^ for the 
correction of the condition This should not be done until the patient is 
sufficiently recovered and is m condition for the operation This may 
be from several hours to several days In all cases in which there is ex- 
cessive vaginal bleeding or lacerations or inversion of the uterus, bleed- 
ing should be controlled before the patient is returned to her bed Careful 
exploration of the uterus, complete manual removal of all placental 
tissue if needed, and the insertion of tight uterine tamponade usually 
control this bleeding There are a number of obstetricians who believe 
that uterine packing is completely inefficient and may even interfere 
with the proper contraction of the uterus These men rely on complete 
emptying of the uterus and administration of oxytocics In any event. 
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the patient must be properly supported with fluids and especially blood 
and plasma If, in spite of aU attempts to control the postpartum bleed- 
ing by the above methods, there is continued blood loss, the obstetrician 
must make a very important decision Certainly, blood loss must be 
stopped Under such conditions prompt abdominal hysterectomy 11111 
save maternal hfe Too often this life savmg operation is delayed to the 
point where the mother cannot recover, in spite of sufficient blood re- 
placement and control of hemorrhage 

Bleeding during the puerpermm may occur from retained fragments 
of placenta or from other uterine pathology, such as fibroids and the 
so-called subinvolution of the uterus If this bleedmg becomes alarmmg, 
proper methods must be mstituted for its control Placental fragments 
should be removed by a careful digital and instrumental curettage 
Uterine fibroids rarely may necessitate abdominal hysterectomy A rare 
cause of postpartum hemorrhage, namely placenta accreta, will ha\e 
been determined m the time when the patient is examined because of 
failure of the expulsion of the placenta If the placenta accreta is complete 
no significant bleeding will occur since bleeding occurs only after par- 
tial separation Attempts at manual removal of the placenta indicate that 
there is no normal plane of cleavage betxveen the placenta and the 
uterine musculature Under such conditions, conunued attempts to sepa- 
rate the placenta may result in perforation of the uterus by the exam- 
ining fingers Apparently hysterectomy is the only safe method of 
treatment in cases of true placenta accreta Fortunately this condition 
is rare 

In review, it would seem that if we are to reduce maternal mortality 
due to hemorrhage we should, insofar as is possible, prevent undue blood 
loss and if in spite of our effons blood loss is unavoidable, prompt meas- 
ures for Its control and replacement must be available and utilized 
During the pregnancy, the mother should be mamtamed in the best 
possible physical condition through proper diet, administration of cal- 
cium, iron, vitamins and blood transfusion, if necessary, to combat 
sciere anemias Early in her pregnancy, the patient should have not 
only a general and obstetncal check-up, she should also have blood 
Wassermann, blood typmg, hemoglobm or red blood cell esnmation 
and Rh factor determmation The patient should carn^ inth her at all 
times and take iinth her to the hospital a record of her hemoglobin 
Wassermann, blood type and Rh factor This simple procedure m ill sa\ e 
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much valuable time and possibly life itself should the occasion arise 
demanding blood replacement 

Patients in the viable period of pregnancy should have competent 
evaluation of all factors concerned with labor and delivery During 
labor the mother should have proper supportive treatment with paren- 
teral fluids, rest and blood or plasma if necessary We must seek to avoid 
unduly prolonged labor No attempt should be made at vaginal deliver)'- 
until the cervi\ is fully dilated and retracted and the obstetrician is con- 
vinced that no major disproportion exists Obstetricians should avoid 
the indiscriminate and excessive use of analgesics and anesthetics There 
must be prompt recognition and investigation of all abnormal bleeding 
—ante partum, intra partum or post partum with early and complete 
emptying of the uterus following the birth of the baby Careful selection 
of the method of delivery best suited to prevent or control bleeding in 
the individual patient is essential Early and competent consultation 
with a qualified obstetrical surgeon should be sought in all cases of 
abnormal bleeding Finally, an efficient and fully equipped delivery 
room organization, including an adequate supply of blood and plasma 
immediately available will prevent many maternal deaths now attributed 
to hemorrhage in the viable period of pregnancy 
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THE MANAGEMENT OF BLOOD PRESER- 
VATION AND BLOOD S UB S T I T U TE S ^ t 

S Hoa\ ■vrd Armstrong, Jr tt 

From the Department of Ph>«-ical Chemictry, Har’/ard Med cal School 
-md tljc 'Medical Clinic Peter Bent Brigham Ho pital Boston 


enormous progress in the use of blood and its derna- 
uves during the years of the war has been based in the 
main on nvo preexisting bodies of know ledge each m a 
different stage of detelopment The first comprises the 
elucidation o\ er the pret lous decades bv biological meth- 
ods of the multiple functions of this fluid ith a few exceptions the 
war effort has not added significanth to the known number of these 
functions, whether cellular or humoral The second compnses the 
knowdedge of the physical and chemical properties of the t arious sub- 
stances and structures in wdiich these functions reside 

The concerted application to blood of the methods and findings of 
a group of fundamental studies both in physics and in chemistry under- 
tiken in the'prewir \ears frequenth without reference to immediate 

* \n ^(ldrt «; delivered at the Ei,.hieen h Gradu''tc Fortnight of The New ^ or! \calemv of 
Medicine on the Contribution*: of the M ar Effort to Med cine 

The bibliognph> ha*: been elected quite arbitranlv irom tie verv exten ivc litera urc «uch that 
1 more detailed acquaintance with «ubdivi«ion** ot the held r'av be acquired iro-a he I bliocrap''ics 
of tic individual article cited 

t ’Much ot tliL work reMcwed ha*: bee j carnal out under cor ract be ween various Kbo’-a ones 
thro iishoiit the countrv nd the Office ot Scitntifc le earch and Developrcnt Spccirc ac>.rcAl 
edements of the c contract'- arc given m the publiLation ot the in’ivu’ua! labo ato^’ic 
ti Welch Ftllou Ml 1 Uernal Mtdicint ot the National Re earc! ( n I’-cil 
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Utility, has permitted Huthin a remarkably short time the unprecedented 
extension of the therapeutic range of several of the functions already 
known 

Tlierefore, in considering the contribution of the var effort to 
medicine in the field of blood, I would hire to take up with you certain 
of the techmques used to separate, concentrate and stabilize these func- 
nons in the preparations Avhich have been made available to the armed 
forces in quantities hitherto unattamed in militaty medicine, the range 
of efficacy of these preparations in conditions varying betveen shock 
and virus infecuons, and the type of property on the basis of which 
substitutes for blood functions have been appraised 

Whole Blood and Red Cells** 

The necessity for the respiratoty function of hemoglobin in the 
field treatment of many forms of casualty was v ell recognized early in 
the var" Many investigations^^ on the intravenous administration of 
preparaaons of purified hemoglobin have not as yet yielded a com- 
pletely satisfactory substitute for the function of this pigment m its 
natural state m the erythrocyte 

The transportation, storage and use of erjnrhrocytes in war medicme 
demand a knov ledge of the effect of field condiaons on then: physical 
stability Before 1 940 there existed essennally two techmques for evalua- 
tion of red cell stability For the first of these, namely fragihty m 
hypotomc salt solutions, correlation was inadequate vuth sunrn al time 
in the body follovung transfusion The sole method of measurmg the 
latter propert}^ (which is cnncal in the determination of safet^^^ and 
utihty of transfusion) lay in the mediod of differential agglutmation 
This consisted of the transfusion of type O cells mto t}q3e A or t)q3e B 
donors and die estimation of the proportion of sunuvmg cells at sub- 
sequent times by agglutinatmg the cells of the recipient with anti-A or 
anu-B isoagglutimn 

The development uathm the last three years of radioactive iron 
techniques has provided a far more accurate measurement of m vivo red 
ceU surmval 

* The role of the Subcoramivtee on Blood Suh';tilutes of the National Reseanili Council both in 
appraisal and in recommendation directly to the armed forces, together mth the varied qualm 
cations of the experts who seized as member;* and consultants have been described by one of its 
members in another place.1 

**In preparing this section, the nnter gntefullj acknowledges the assistance of Dr J G Gib'y^n, I , 
and Dr J F Ross 
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The original studies of Hahn and his colleagues' in animals and of 
Ross and Chapin® in humans employed a mixture of radioactive isotopes 
of iron, prepared by bombardment in the cyclotron of iron phosphide 
Subsequently, Evans and his co-workers,® at the Radioactivirv’’ Center 
of the Massachusetts Institute of Technology, have developed methods 
for preparing two separate isotopes by bombardment of manganese and 
cobalt respectively Tlie half-life of one of these isotopes is five y ears, 
that of the other, forty^'-seven day'^s The fact that the first has its prm- 
cipal radiation in the form of x-rays and the second in the form of beta 
rays (energetic electrons) has been utilized in constructing a Geiger 
counnng chamber vnth windows specifically'^ sensitive to the radiation 
of each isotope 

With each isotope there ha\e been developed three products safe 
for human injection (i) radioactive iron in the form of ferric am- 
monium citrate, (2) radioactive hemoglobin derived from the cells of 
patients who have received radioactive iron, and (3) their red cells 
containing radioactive hemoglobin 

Despite much earlier work (begmning m 1916 with the addition of 
glucose to citrated v'hole blood by’’ Rous and Turner^®), Ross” stated, 
in 1944, that preseri'ation had “not as yet been developed sufficiently 
to allow shipment of blood to the battlefronts,” nor had the conditions 
of refrigeration and mechanical trauma most conducive to in vivo 
sunnval of red cells been established Several groups, n'orking in col- 
laboration with the staff of the Radioactivity’’ Center of the Massachu- 
setts Institute of Technology, have in the interim by means of radio- 
active cells” studied these conditions with sufficient accuracy to permit 
the definite establishment of such facts as these— that whole blood should 
be taken into a chilled acidified citrate solution, and that it should be 
maintained Avithout deviation from refrigerating temperature from that 
time until v’hen it is used Through comparative studies of chemical 
conditions of presen’ation, there has been achieved a presen’am e solu- 
tion permitting 70 per cent 24-hour iv vivo survival of red cells follow- 
ing storage for over 20 day s Stabilities of this order led to the airplane 
deln ery’ from the United States to a Pacific battle-front of whole blood 
in units greater than half a million, dropped by parachute in expendable 
refrigerators, in one of the later Pacific campaigns without any’’ reports, 
despite careful in\ estigation, of sea ere hemolytic transfusion reactions 

The specifications of the pirticular presen atn^e used probabh' do 
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not represent the upper limit of red cell stability which mav emerge 
from further systemaoc study of die properties of the red cell structure 
For indeed, the substances that have been used in red cell presen inon 
have thus far been chosen to some evtent on an empirical basis, and 
owing to the necessit}' of the rapid attamment of a practical soluaon to 
the problem imposed by the war, systematic investigations of the 
mechanism of action have been postponed 

Econonuc considerations arising from the fact that the number of 
clmical condiuons requiring therapy by plasma or its frictions exceed 
those requiring red cells make it highly desirable in militari' as w ell as in 
large-scale civilian medicine to utilize red cells independent of plasma 
■\^diereas sufficient to admit of use in base or civilian hospitals the m 
VIVO posttransfusion stabiht}* achieved in separated washed red cells has 
not yet been comparable to that of red cells stored in the presence of 
plasma Thus, field use of w ashed cells in significant quantities did not 
occur m this w ar 

Cells from w Inch plasma has been removed without either w ashing 
or addition of other agents show higher stabilitt' than washed cells 
indeed, high enough to malce this procedure of current value in blood 
banks 

The apparent stabilizmg activity' of plasma leads to the suspicion 
that there may be a separable substance in w Inch this property might 
be concentrated This possibility* has been investigated by Hughes and 
his collaborators 

The new’^ products contammg radioacnve iron are being turned to 
peacetime use in further studies of iron metabolism They make possible 
the definition of rates of red cell formation and destruction in the 
elucidation of the mechanisms of anemias wnth considerable accuracx 
particularly in that differentiation betw een the tw o isotopes permits the 
quantitative study of segments of the cell population of ruo knoun 
ages “ 

Plxsmx Liquid, Frozex vsn Dried 

In contrast to the state of knowledge on the presen auon of red cells 
at the start of the European war, the state of knowledge of die 
therapeutic efficacy of w hole plasma stored either liquid or frozen w as 
sufficiently advanced to permit Imnted mihtarv use w ell before the entn 
of the United States As early as 1941, Scudder and his co-workers of 
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the Blood Transfusion Association,^® m collaboration with the American 
Red Cross and several New Yorlc hospitals, collected and shipped to 
England liquid plasma in an amount uhich for that time was quite 
considerable The initial incidence of bacterial contaminations en- 
countered in the early large-scale operations has been sufficiently re- 
duced by such measures as a closed system of preparation with 
rnericulous aseptic technique that, in 1944, Lozner and Neuhouser, in 
analyzing the results of over 1,700 admimstranons in Naval medical 
acnvities on this continent,” concluded that it is safe to presence plasma 
in the liquid state at room temperature in moderate climates for penods 
up to at least two years 

The temperature occasionally obtaining both in ships and tanks set 
a limit to the field utility of liquid plasma A chemical step significantly 
increasing temperature stability is McFarlane’s^® lipoid e\tracuon by 
freezing at approximately -2o°C in the presence of ether, followed 
by ether remoi^al Though of value in Great Britain^® by reason of 
scarcity of dtying equipment, this never W'as wudely used in this coun- 
tr}% in part because of the high stabilities attained for field use by dtying 
plasma w vacuo from the frozen state This method was found by 
Flosdorf and Mudd,“®in 1935, to produce comparatively little alteration 
in physical and chemical properties of certain types of proteins Its 
adaptation to industrial use, pioneered by such workers as Strumia,"^ and 
the definition of the condiuons of drying and bottling yielding both 
high stability and short resolution times made possible the preparauon 
of enormous quantities of this convenient, readily soluble, yellow^ 
powder from blood collected by the x^merican Red Cross Donor Sen^- 
ices throughout the nation -- The unit in general use at the end of the 
w ar, consisting of the dried solids from approximately 500 cc of plasma 
packaged with intravenous equipment and sterile distilled water for 
resolution, w'as admirablv adapted to field use where the bulk of the 
package w as no disadi antage The general availability of this product 
undoubtedlv pro\ ed to be one of the great lifesaving measures in many 
campugns of the w'ar 

The incidence of homologous serum jaundice (whose magmtude is 
not t et defined in the sei eral series available for study) may w ell in- 
crease w ith increasing size of plasma pools Transmission is not obt lated 
b\ dr\ ing - The nsk of this disease, w'hose course is not alw ays benign 
mil undoubtedK influence the peacetime management of collection 
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and pooling of plasma and, indeed, the indications for its use should 
satisfactory materials freed of this risk become generally available 

The property which gives whole plasma its chief value in acute 
emergencies of military surgery is the capacity of the proteins to hold 
fluid within the blood stream by reason of both size and high net 
charge Plasma albumin, compnsing only about one-half of the plasma 
proteins by weight,^® contnbutes four-fifths of the power of plasma to 
perform this function The other piotein components, containing 
specific substances carrying many other functions and capable of widely 
divergent therapeutic adaptations, possess this power to a much lesser 
degree The program of plasma fractionation has had as its aim during 
the war the large-scale separation, purification, concentration, and 
stabilization of those components which might prove of value m military 
medicme, and their distnbution for appraisal and use in forms best suited 
to clinical needs 

Methods and Products of Plasma Fractionation 

To avoid prolonged dialyses (necessary for salt removal in methods 
based on differences of protein solubihty in concentrated salt solution®0> 
Cohn and his collaborators introduced into large-scale fractionation 
organic solvents removable by volatilization at low temperature and 
pressure The low temperature use of organic solvents, although hitherto 
a systematically unexplored field in protein preparation, had been pre- 
viously studied here and abroad In 1910, Hardy and Gardiner®® had 
employed alcohol-ether mixtures at very low temperatures to precipitate 
the plasma proteins and remove associated lipoids Alcohol precipitation 
was one of the steps employed m Felton’s procedure for concentration 
of antipneumococcus antibodies from horse serum in 1926®^ Later, 
Ferry and his co-workers®® showed that egg albumin maintained at low 
temperatures in ethanol-water mixtures could still be crystallized 

With increasing experience m carrying out separations, it became 
apparent that the use of organic solvents at low temperatures had a sec- 
ond advantage beyond easy removability, namely, that in their presence 
the solubility of plasma proteins could be so reduced at low salt con- 
centrations that specific electrical interactions, usually masked at higher 
salt concentrations, could bring about more selective precipitations than 
possible where the salt itself is used as a precipitant and the solubility 
behavior of various proteins of differing biological function is more 
nearly ahlce 
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Predicated on the assumption that protein molecules of different 
biological function will to some degree possess different structure, stand- 
ardization of the vanous fractions was earned out by means of a variety 
of physical tools designed (m the mam before the war) in laboratories 
both here and abroad with a view toward the precise measurement of 
physical and chemical constants of large molecules m terms of vhich 
their behavior might be interpreted Two mstruments have been par- 
ticularly useful The first is the ultracentnfuge of Svedberg,^® which 
classifies large molecules according to their speed of motion in a gravita- 
tional field and v'hich in combination with measurements of diffusion 
or viscosity properties of proteins yields informadon as to size and 
shape The second is the electrophoresis apparatus of Tisehus,®^ which 
has yielded a classification of the plasma protems according to their 
speed of motion m an electrical field, a property which although 
extraordinarily useful from an empirical pomt of view is theoretically 
difficult of precise interpretation In many instances, methods of meas- 
urement now available are not sufficiently sensitive to yield differences 
m fine structure between molecules of apparently identical si/e, shape 
and electneal properties though of divergent functions 

The extension of fractionation from a laboratory glassware stage to 
an industrial scale, m which the plasma of over two milhon donors ap- 
proximating in volume some 120,000 gallons was fractionated, was car- 
ried out through the construction of a pilot plant at the Haiw^ard 
Medical School To this came chemists from the commercial laboratories 
for study in collaboration u ith the pilot plant group of the processes 
and equipment which xvere later adopted in settmg up the commercial 
plants The continuing collaboration between these groups, involving 
many \ isits between the staffs of both pilot and commercial plants, was 
m great measure responsible for the successful use of the fractionation 
methods as they xvere developed and modified throughout the xvar 
The adaptation of the chemical specifications of various products to 
clinical needs has m turn inxmlved collaboration betxx^een the clinical 
poups responsible for appraisal and the chermcal groups responsible 
or production In those areas where contmmty and closeness in this 
collaboration haxe been sufficient to give the clinicians some grasp of 
1 1C range of chemical properties attainable and the chemists some notion 
of the nature of clinical phenomena and of the applicabihtx^ and limita- 
ns of quantmx e methods in their study, progress toxx'^ard clinical use 


THE BULLETIN 


458 


has been usually rapid " 

The results of the fractionation program ha\e been niofold The 
first has been the separation and concentranon in usable form of the 
osmotic, the isoagglutinin, certain of the immune, and certain of the 
coagulation functions of blood The properties of these products and 
their uses developed to date have been the subject of many papers 
ranging from the earlier studies of Janeway and his co-workers^® on the 
use of human serum albumin in expenmental human blood loss to the 
studies now in progress on the use of the antihemophilic function of the 
blood, certain of the more recently studied uses of cramma o-lobulm 
in pievention of hepatitis®® and of salt-poor albumin in the treatment 
of edema of hepatic and renal origin have been discussed in this 
series of addresses by Dr Stokes and Dr Thorn Further detail on 
flexibility of properties and uses will not be presented here The separa- 
tions that have been made are not uniformly sharp, the aim has of neces- 
sity been a combination of sufficient puiity necessary for use together 
with maximum yield Thus, for example, whereas normal human serum 
albumin is electrophoretically homogeneous, prothrombin as currently 
prepared is not so, and the antihemophilic substance'*' has not yet been 
separated from fibrinogen under conditions m Inch ieai e each in a usable 
form 

The second result is to provide in a small number of standardized 
fractions of plasma and their various subfractions, reagents, or startmg 
materials for preparation of reagents sufficiently pure such that the 
mechanism of their chemical interactions may be more accurately 
studied and the condmons governing their equilibrium in the body 
defined The currently standard fractions and subfractions are by no 
means final Quite a different system of conditions may be necessar)’ to 
concentiate certain other substances not as yet purified 

Blood Substitutes 

For each of the various functions of human plasma vhich ha\e been 
thus separated and concentrated, there usually exist in the comparable 
tissue of animals substances m ith similar functions which under restricted 
circumstances may be made applicable to use in human therapy 

* \ckno\\ledament of the large groups ot collnbontor- both chemical and clinical, be found in 
the manj recent revicNSS of Cohn who directed the development of the plasma fractionation pro 
gram and m two senes of articles entitled Chemical Clinical, and Immunological Studies on tne 
Products of Human Plasma Fractionation and Prepara ion and Properties of Serum an 
Plasma Proteins,’ appearing m the Journal of Chiucal In*,e^twatton and the Jouruol of e 
4mcncan Chemical Socict\ respectivel> 
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All proteins of other than human origin are potential antigens Thus, 
in the e\aluation of any product of heterologous ongin to replace the 
parallel human product in therapy, it must be shown that the danger of 
reactions based on an immunological mechanism has by reason either 
of purification, chemical modification, or site^of use been obviated 
About the time Wangensteen published the first of his extended 
studies on the injection of bovine plasma in man,'*-’ at the suggestion of 
the late Dr T alter B Cannon a systematic studv of certain punfied 
animal proteins vas initiated Moreover, in many laboratones sarious 
forms of physical and chemical treatment have been used in attempts to 
modif\ the antigenicit\’ of foreign proteins v ithout excessn e alteration 
in physical-chemical properties or biological function 

Despite such encouraging early findings as wide varianon in anti- 
genicity'- betv een set eral components of plasma of a gn en species, dur- 
ing the period of the \\ ar no products emerging from this work were 
used in military medicine “ For this, antigenicity'- has not been the sole 
responsible factor 


The evaluation of a substitute for the natural substance performing 
a guen function must be made not only m terms of the adequate 
capacity to perform the function but also in terms of the other prop- 
erties, id\antageous or disadi antageous, of the substitute substituent 
nnternl of which antigenicity'^ is only one 

For instance, a substance designed to increase plasma colloid osmotic 
pressure must be considered v ith respect to the distribution of molecular 


si/es .ind shapes (which will in part determine duration of efficacy), 
uirli respect to effect on blood iiscosity (due either to intrinsic mole- 
cular asymmetry or effect on red cell aggregation), virh respect to 
effect on equilibrium of the \anous plasma protems with the tissues, 
and on the capacity for their regenerauon, with respect to distribution 
and effect on tissues themsehes (particularly vith reference to “storage 
disciscs”), nith respect to nutritional capacin , and ultimately (as in the 
C.1SC of ill “blood substitutes”) vith respect to cost and feasibility of 
snndirdi/cd safe production 


Such properties determine the therapeutic scope of a material Thus, 
the gchtins .1 group of degradation products of animal collagen, ha\e 
long been knovn to lack anogemcitv« Tlie immediate increases in 
phsmi lolumc follouing m|cction of cither human albumin or certain 
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gelatins^^ make these substances comparable m the short-term treat- 
ment of shock in the previously healthy patient Rapid unitary loss (in 
part by reason of small molecular diameter'*"), together with poorness 
in certain essential ammo acids, makes gelatin far less valuable than 
albumin in treatment of ,the problems consequent upon the hypopro- 
teinemia seen in surgical and medical practice 

For products whose route is not intravenous, obviously other groups 
of properties take prominence in evaluation Thus, for those which hat e 
contact with brain tissue the relation between those physical and 
chemical properties susceptible of standardization and sequences of tissue 
response are highly important, antigenicity may prove less so Indeed, 
the accumulating surgical experience with bovine thrombin (under 
certain circumstances highly antigenic^®) has as yet suggested very little 
risk attached to its repeated application in the same patient Its hemo- 
static use^® in conjunction with an absorbable matrix, soluble cellulose,®** 
IS discussed by Dr Frantz elsewhere in this series of addresses®* 

There is no question that an increasing group of satisfactor)’' sub- 
stitutes for blood functions will be of great value not only in the practice 
of medicine by reason of convenience and economy, but in the develop- 
ment of further therapeutic advances by releasing human material to 
new^ investigations 

It IS worth pointmg out advantages apparently mherent in havmg 
systematic study of natural functional substances in a tissue proceed 
simultaneously Math, if not precede, study of “substitutes,” either 
heterologous or sjmtheac This pattern of investigation (achieved 
spontaneously in such fields as endocnnolog)’-) has proved peculiarly 
profitable in the field of blood It has resulted in the availability of meth- 
ods for preparation m quantity of many natural materials which, al- 
though apparently merely by-products in wartime, may have consider- 
able significance for peacenme therapy Had the tvartime research 
activit)’’ been limited solely to the empirical search for economical sub- 
stitutes for those therapeutic possibilities of blood most obvious at the 
start of the war, it is possible that many developments of significance in 
militar)'^ surgery (for example, dural substitutes developed from human 
fibrinogen and thrombin) Avould have been postponed 

Peacetlme Blood Management 

In that there is no substitute for the human erythrocyte, human 
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blood must still be collected The initiation of plans of central collection 
m connection with state programs of plasma fractionation gives evidence 
that the Red Cross wartime experience in this field m ill find continued 
application 

In the management and distribution of centrally collected blood, 
group O red cells,* of known Rh typing and resuspended in a medium 
yielding satisfactory in viio stability, may prove an excellent standard 
preparation for large metropolitan hospitals and, indeed, could be shipped 
to small outlying hospitals for v^hich the maintenance and staffing of the 
type of blood bank used in metropolitan hospitals is unduly expensive 
There will doubtless be sufficient red cells of other types to cover ex- 
perimental needs m those areas where study of components and func- 
tions of etythrocytes is actn e 

Tlie effect of the shift of emphasis from militaty to civil medicme 
on the demand for the various products u hich have already been stand- 
ardized in plasma fractionation can not now be predicted with accuracy, 
chiefly because in many instances the range of clinical applicability is 
not yet fully explored For example, attenuation m measles and passive 
immunization in hepatitis can probably consume as much concentrated 
antibody-containing gamma globulin from normal subjects as can be 
supplied, the effect of early massive doses of normal gamma globulin 
in the prevention of relapse or fatal progression seen in a certain pro- 
poition of hepatitis patients is not certain The effect of enzymanc 
hydrolysis on cellular penetration of antibody in those diseases u here 
the infecaous agent is cluefly intracellular (e g , rickettsial) has not 
been thoroughly studied The preventive and therapeutic possibiliues 
o similarly concentrated gamma globulin of hyperimmune subjects 
(com alescent from \ arious diseases) are not yet worked out 

iMoreo\er, there are in plasma many substances of possible clinical 
value uhich are yet relatuely unexplored from the chemical standpoint 
Among them are cholinesterase avhich, if sufficiently concentrated m a 
preparation suitable for parenteral use, might be of interest in connec- 
tion u ith conditions not readily subject to surgical parasympathectomy 
(e g , ulcerative colitis) , the plasma fibrinolytic enzyme which if suffi- 
ciently purified, might pro^ e free of dangers attending use of current 
preparations and be suitable for study in subacute bacterial endocardi- 
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ns resistant to the combination of chemotherapy and anticoagulants 

It IS non as impossible to predict where in this group of substances 
clinical success will be achiei ed as it n ould have been to predict the 
prophylactic success attained in hepatitis with concentrated gamma 
globulin at the start of the plasma fractionanon program 

The task of finding appiopnate conditions for the separation and 
purification of substances yet unstudied will fall increasingly on the 
investigative chemists associated with state and other laboratories en- 
gaged in blood processing There is no assurance that the laboratories 
which have assumed during \vartime a responsibility, often nationwide 
and controlling, for collaboration between chemical research, produc- 
tion units, and clinical units will continue to cart)’ this responsibility 
m peacetime beyond an advisory level Moreover, the value of contin- 
uauon may well be questioned from the standpoint of the individual 
scientists involved and the ultimate progress of the fundamental sciences 
The extremely rapid development facilitated by the wartime centralued 
collaboration is to a great extent based on the implications of two dec- 
ades of investigation, both in the fundamental sciences and the clinic, 
without such centralization 

As the pressure for immediate utdity diminishes and many chemists 
and physicists turn to the advancement of their own fields, the advances 
m clinical use of blood will become slower They are most hkely to 
occui where clinicians, interested m a given group of diseases, have 
sufficient familiarity with chemical developments to see and assist the 
chemists to see the potentialities and to utilize the chemists’ wisdom m 
adaptation of products to experimental and clinical requu-ements and in 
the control of chemical uniformity, that is to say, in those areas where 
the clinic is able to assume the principal responsibility for the pattern 
of collaboration which in the war has proved fruitful under greater 
centrahzaaon 
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^sasEsasESesaguRiXG the past four years Medicine accepted the challenge 
of total Avar and has made great advances which will be 
a boon to mankind in time of peace Although they 
were the most mdely publicized, these advances nere 
ia not limited to science and technology, but were also in 
the field of human relaaonship, the bond between the patient and the 
doctor has had a rebirth Thousands of doctors and millions of men 
are returning to their communities with closer bonds than ever before 
as a result of v^ar experience The science and art of medicme have 
become welded inextricably to meet the physical and spiritual needs 
of man 

This has been particularly true in the field of rehabilitation and 
convalescent care, where a close patient-doctor relationship became the 
keystone of the treatment and management of casualties retummg from 
combat theatres Early in the war when the conserv^anon of manpower 
made necessary a comprehensive program, m order to reclaim every 
man possible for the mihtary sennce, the Army Air Forces formulated 
a program based on this concept 

In those dark and uncertain days, every man-hour of traimng was 
unbehevably important Flying schools, radio schools and mechamc’s 
schools worked around the clock, twenty-four hours a day, seven days 
a M'cek It was necessar)'' for eveiy man to puU his share of the load 
Yet, in our military hospitals thousands of men xvho had completed 
their definitive medical care sat around waiting for time to complete 
tlieu: convalescence The hours they spent in boredom without pur- 
poseful acnvit)^ did not contnbute to the mission of the Army Air 
Forces 


The AAF Convalescent Training Program 
It Avas m an effort to proAude for the purposeful employment of 

1 c tritcxl October 0 m the iSth Gr-iduate Tortnighi of The New York Acadeitt> of Medicine- 
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this hitherto wasted time, and to utilize a program of acuvity as an 
adjunct to the definmve medical care of the sick soldier, that the Con- 
valescent Trainmg Program was established m all AAF hospitals in 
December, 1942 The purpose of that program ivas tu^o fold first, to 
send the soldier back to duty in the best possible physical condition in 
the shortest possible time, second, to teach the soldier-panent something 
that would make him a more efficient and effective fightmg man 

Physical reconditioning was accomplished by a systematic, gradu- 
ated senes of calisthenics and corrective exercises Given at first in their 
mildest form even to bed patients, the exertion was gradually increased 
m ratio to the patient’s physical tolerance until before returning to duty, 
he was able to participate in a comprehensive program of drill, hikes, 
cahsthenics, athletics and fatigue duties Exercises were begun in bed 
as soon as the patient’s condition permitted, to prevent muscular atrophy 
in the unaffected parts and general decondirioning phenomena Pneu- 
moma patients were given deep breathing, hand, arm and chest exercises 
as soon as their temperature returned to normal Physical activity was 
as much a part of the doctor’s prescription as drugs and diet 

Mmds were not permitted to become stagnant Time formerly 
wasted in readmg comic books and mystery stories was spent purpose- 
fully The classroom was moved into the wards and training films, 
chemical warfare classes, radio code practice periods, and discussions 
on “Why We Fight” and “The Postwar World” became an integral 
part of the hospital day Radios, carburetors and even airplane engmes 
were brought into the wards and sun rooms The hospital was trans- 
formed into a combination gymnasium, schoolroom, machme shop and 
New England Town Hall This program has been made a permanent 
part of the postwar military medical service 

Physical Reconditioning 

Early in the convalescent program it was noted that, to obtain 
maximum results, reconditioning had to start at the earliest possible 
moment following acute disease or injur}^ It had to be purposeful, pro- 
gressive, and graduated as the paaent’s physical tolerance increased 
Special corrective exercises had to be designed to meet specific military 
needs and expenenced physical training instructors were given special 
instruction on admimstermg them A positive attempt was made to 
correlate ward fatigue and detail work with the soldier’s disability to 
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aid in functional ^eco^ery Men with hand, finger and wnst mjunes 
w'ere gn en fangue dunes that involved finger and hand manipulation 
Those with bad backs or knees were given duties ivhich involved bend- 
ing, stretching, kneeling, lifting, and other movements which aided m 
strengthenmg the affected part 

The Handbook of Recoveiy^ (AF Manual No 23) w^as prepared 
as a prescnption blank for all types of orthopedic disabilities It m- 
cluded a nine-page section on anatomy, physiology and pathology writ- 
ten in simple language to show'’ the soldier-patient w'hy he w'as m the 
program, the value and effects of active evercise, how bones, muscles 
and nen'es are made, what happens w'hen they are injured and how 
they heal This w'as follow'ed by a series of two-page prescnption blanks 
for the specific injuiy^, demonstrating to the soldier-patient by diagram 
the normal function of the mjured part, his diagnosis and disabihty, 
the type of physiotherapy prescribed, the illustrated active exercises to 
be done with and without supennsion, and a personal objecave recov- 
er)’’ chart w’hich the patient kept himself This was an effecave innova- 
tion as It not only gave the patient an insight into and understandmg 
of his condition, but great motivation through his ability to measure 
his owm progress objecavely An accompanying mstructor’s manual 
Handbook pf Physical Retiaimn^ (AF Manual No 24) was prepared 
for the guidance and use of the physical recondmomng instructors m 
order that they might properly admmister and supervise the exercises 
to obtain maximum results 

Let^s W alk^ (AF Manual No 49) w’^as another publication designed 
for the patient W’hich met with widespread use and approval Unique in 
Its presentation, this booklet dealt wnth the funcnonal aspects of w’alk- 
ing w'lth the use of aids It first gave the patient a brief, psychological 
orientation to his disability and then proceeded to demonstrate objec- 
tively, through the use of illustration and charts, the factors involved 
m w’alking w'lth aids, the muscles w'^hich must be utihzed and therefore 
strengthened to use w'alking aids effectively, the techniques and gaits of 
W’alking, pracacal hints on care of the aids, and most important insight 
and motivation 


Results of the Program 

More interesting, how’eier, and equally as significant as the means 
used to meet the objectives, w’ere the ends themselves Some of the 
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peranent obsen^ations of the Convalescent Training Program after 
nearly three years of experience were hospitalization time was shon- 
ened, hospital readmissions were reduced, sick leaves were eliminated 
except in extraordinar)^ cases, and the morale of the soldier-patients v as 
immeasurably improved when they were kept busy and interested in 
purposeful activity 

A number of interesting clinical studies were made Van Ravens- 
waay and his co-workers'* studied 645 cases of virus pneumonia, all 
treated in the same acute wards They were then assigned to alternate 
convalescent tvards In V^’ard I “naaire u'as allowed to take its course” 
and the men sat around and waited until they and the medical officer 
felt they were ready for duty In Ward II the patients were 'kept in 
bed until their sedimentation rate reached 10 mm in one-half hour and 
then were put in a reconditioning program, begmning with exercise for 
one-half hour the first day, and increasing progressively until the nvelfth 
day ndien the patients v^ere participating in a full six-hour day of physi- 
cal training, mass games, compeutive sports and acave recreation in- 
cluding a ten mile hike Group I averaged 45 days hospitalization tvith 
a 30 per cent recurrence rate, Group II, at the end of 31 days, was 
discharged to duty with but a 3 per cent recurrence rate, 45 days hos- 
pitalization, unsupennsed, 31 days with graduated condiuoning—a 30 
per cent recurrence rate in the unsupennsed compared with but a 3 
per cent recurrence rate in the supenused 

Karpovich and his associates' at the School of Aviation Medicine, 
San Antonio, Texas, studied a similar group of 200 aviation cadets con- 
valescing from virus pneumonia Using a modification of the Harvard 
Step Test and starting as early as the first afebrile day, Karpovich 
found that by the reactions to this test it was possible to determine, 
with some degree of accuracy, the patient’s ability to enter into, and 
participate in, an active convalescent program An mteresting by-prod- 
uct of Karpovich’s obsers'^ations was that patients being tested required 
five days less hospitalization time than those participating in the general 
program— pointmg out the tolerance and ability of these men to partici- 
pate in an even more active program with beneficial results 

Marquardt,** at the AAF Regional Station Hospital No i. Coral 
Gables, Florida, made an interesting obsen’'ation on a small group of 
patients recovenng from virus pneumonia These patients vTre clinically 
well but had residual persistently positive x-ray findings They were 
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put on hyperventilation ever}?' waking hour, twelve tunes a day, and 
serial x-rays were made every twelve hours Over 90 per cent of the 
panents in the series became x-ray clear in a period of 96 hours 

As a part of the AAF Rheumatic Fever Control Program, Karpo- 
vich, AVeiss, Starr and Ershler' did a study on physical fitness tesang 
and physical training of convalescent rheumatic fever patients Because 
of the chronic, recurrent nature of the disease and the possibility of 
disabling cardiac sequelae, it was felt that special emphasis should be 
placed on the standardization of physical activity and convalescent train- 
ing for these patients This was achieved by working out a senes of 
graduated physical fitness tests which could be used in conjunction with 
the usual clinical observation to determine the rate by m hich the patient 
could safely be permitted to progress to increased physical activity 
Using a modification of the Har\'’ard Step Test with mo benches 
12 and 20 inches in height, and a cadence of m enty-four steps per min- 
ute, physical testing was started when, in the judgment of the medical 
officer, the patient should be permitted to be out of bed in a chair The 
first test involved m elve step-ups in thirty seconds, using the 1 2 inch 
stool Criteria for passing that test were a pulse rate less than 100 per 
minute one minute after the exercise, and good coordination in per- 
formance If the patient passed this test and the medical officer con- 
curred, he M as allowed to be ambulatoty in the ward Using the same 
criteria, the next test involved twelve step-ups in thirty seconds using 
the 2o-inch stool In this test it was found that body metabohsm in the 
arenge indnidual was raised eight to ten times If the patient passed 
this test, he was placed on a program of graduated ward cahsthemcs 
These exercises were given ten minutes mnce daily to start, and con- 
tinued over a penod of approximately three weeks, they uere then 
increased to thirty minutes mice daily The exercises used at the be- 
ginning of this program m ere found to raise body metabohsm roughly 
three times The degree of strenuousness of the exercises during this 
penod Mas gradually increased to a level which raised the metabolic 
rite sei en to nine times the normal 

The next level of physical fitness testing w as designated the progres- 
sive test, consisting of m enty-four step-ups per mmute to a 20 inch 
bench for a period of five minutes Scoring was based on the duration 
of the exercise plus the pulse rate one minute after exercise If the panent 
unde a minimal passing score on this test and the medical officer in 
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capped as far as his particular job is concerned It is not a matter of 
coddling but one of proper placement The worker is fitted to the 
task and Itnows that a full day’s work is expected of him 

Most individuals use less than lo per cent of their potential efficien- 
cies m normal pursuits It is only m emergencies that ve call upon 
our tremendous reserves of physical power and ability In many cases 
a worker’s physical defect acts as i tremendous stimulus to overcom- 
pensation, resulting in extraordinary physical ability Adler developed 
a complete system of psychology on the basis of inferiority He believed 
that the successful, the efficient and the aggressive individual vas one 
who Mas compensating for some inferiority The employer of handi- 
capped workmen is putting that psycholog)’- into purposeful and gainful 
application 

Foremen report that handicapped workers are frequently a steady- 
mg influence in their departments Their jobs mean more to them than 
to the normal xvorkers They have had more difficulty in getting em- 
ployment and they value the right to work 

Office of Vocational Rehabilitation 

The work of the Office of V ocauonal Rehabilitation and its partici- 
paang State rehabilitation programs, has been growing steadily since it 
was established under the National Civilian Vocational Rehabilitauon 
Act of 1920 Its services were greatly expanded by amendments to the 
origmal law by Congress in 1943 Today, under Public Law 113, the 
disabled civilian can obtain practically the same rehabilitation services 
as offered to the disabled veteran by the V eterans’ Administration under 
Public Law 16, xvith the exception of pensions and subsidization of living 
expenses The record of the federal-state rehabilitation programs is heart- 
ening but when the 43,000 persons who received such semce in 1944 
are compared to the one and one-half to two million whom the Office 
of Vocational Rehabilitation estimate are in urgent need of such service, 
It IS woefully madequate 

The Federal and State vocational rehabilitation programs alone, how- 
e\er, cannot meet our rehabilitation needs Although they have both 
the funds and the authonty, they are handicapped by the lack of train- 
ing facilities to which they can refer their cases Tliese state vocational 
rehabihtation agencies do not do the actual rehabflitation themselves, 
but use existing public and private facilities such as schools, vocational 
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training courses, and on-the-job traimng on a fee basis 

Medical, surgical and diagnostic sennces are obtained b\ contract 
until groups, clinics and private physicians Hospital care is purchased 
from existing hospitals The same is true in physical restoration, which 
may include any type of medical or allied services that will aid in 
ehminating or substanually reducing an individual’s disabilty as an em- 
ployment handicap These include medical, surgical or psychiatric sen - 
ice, physical and occupational therapy, hospitalization, dentistry, care 
in a convalescent or nursing home, drugs and supphes, and such pros- 
thetic appliances as artificial limbs, braces, hearing aids, eyeglasses and 
dentures 

The funds and authority are available, but the facilities equipped for 
doing the actual job of rehabihtation are inadequate Several national 
organizations are making efforts to stimulate pubhc interest in rehabili- 
tation by demonstratmg to both the medical profession and the pubhc 
what actually can be done by an mtegrated program of physical, men- 
tal, social and vocational adjustment 

One such group is the Baruch Committee on Physical Medicine, 
w hicli IS translating the expenences of the armed forces m rehabilitation 
into Its civilian applications, and making this experience aiailable to 
communities, medical schools, or organizations interested in establishing 
rehabilitation centers 

The Baruch Committee members have pointed out that rehabilita- 
tion cannot be done by segments If a man has a heanng disability, has 
lost a leg, or has a cardiac condition, his disability affects all phases of 
his life It has a bearing on his vocational opportunities, his family and 
social life, his recreauon and his mental and emotional outlook Indi- 
vidual disabilities cannot be treated m rehabilitation, the whole man 
must be considered 

Today there are a fen specialized sen ices to the handicapped which 
are doing excellent work in their limited fields The number is so small 
that they can reach only a small fraction of those who need aid Too 
many existing programs, however, can treat onl}' one segment of a 
patient’s problems There is a great need for comprehensn e, mtegrated 
community centers Rather than a dozen small agencies each giving m- 
dividual psychological assistance, occupational therapy, vocanonal tram- 
ing or social sertice, aid to the deaf, the blind the orthopedicallv 
Handicapped, the patient with a speech defect or arrested tuberculosis. 
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or the cardiac, there needs to be one large community center Mhere 
all the necessar}’^ ser\aces can be integrated to improve the quaht}' and 
scope of sertnce to the patient 

The Baruch Committee has outlined a plan for communit>- rehabdi- 
tanon centers that will furnish 1 complete sennce They ha\ e blue- 
printed a model rehabilitation center outlining its mission, or^anuation 
components, physical set-up and its relationship to the medical md illied 
professions— mdustry, labor, social and governmental igencies— and to 
the communirs’ as a whole The report provides communmes vith 1 
pattern representing the ideas and experiences of both the armed ser\ ices 
and leading civilian institutions and organizations 

Prevennve medicine and curaave medicine and surgery line made 
great advances Their third phase of medical care— rehabihtanon— has 
been neglected Comprehensive rehabihtanon programs have been es- 
tablished in the armed forces The Veterans’ Admmistrauon is orgamzmg 
a similar senuce The disabled civilnn in 1 democracy deserves the siine 
opportunity’- as the disabled Veteran 

It IS not enough to get our patients out of bed Our duty, as phy- 
sicians, is terminated only when our patients are returned to productive 
living The magnitude of the task is a staggenng one, a challenge that 
must be accepted not only by the medical profession but by the 
democracy 


R n FE RL C L S 


1 -U S Arm\ Air Forces Office of the 

Vir Surgeon Handbook of recovery 

Washington, 1944, AF Manual, No 23 

2 I S trim iir Forces Office of tlie 

Air Surgeon Instructor’s manual for 
physical retraininq W^shlngton, 1944, 
AF Manual, No 24 

3 U S Armv Air Forces Office of tlie 

Vir Surgeon Lets rcalk Washington, 
1944 AF Manual No 49 

4 lan Ravens^ aay, A C et al Clinical 
ispects of primari atypical pneiiinonia, 

JAMA, 1944, m 1 

5 Karpovicli, P ct al Phjsical fitness 

tests for com alescents, JAMA, 1944 
126 873 

C Marquardt, G Personal communication 


7 Proceedinqs of Fourth Meeting of Com- 
mittee on War and Postwar Physical 
Rehabilitation and Reconditioning of 
the Baruch Committee on Plnsical Med- 
icine, New York, December 14, 1944, 
pp 23-97 

S Donahue, W T and Tibbitts, C Tlie 
task before the yeteran and society 
Ann Am Acad Pol Soc Sc, 1945, 
2S9 1 

9 U S Office of yocational Rehabilita- 
tion Annual report of the Federal Se- 
curity Aacney Washington, 1944 
10 A report on A Community Rehabilita- 
tion Service and Center The Baruch 
Committee on Ph^^^cal Medianc 59 < 
Madison Ayenue, New York 22, N T 



SEPTEMBER I 946 


47 7 


CLINICAL RESEARCH MEETING 
Arranged by the Coiwnittee on Medical Education 

TLXE 5, 1946 


Bernard S Oppenheimer, Chairman 

The Clinical Con elation of In-Vitio Fentctllin Sensitivity Tests*" 

Erna Alture-M^erber, Ph D , Mart Kozak Shore, A B , 
Edith C Menkes, and Leo Loet\e 


In-\itro penicillin sensitnit\ tests of or- 
ginisms ns n rule merelv estimate the bac- 
teriostatic nctiMU of penicillin llie infor- 
nntion gained from this t\pe of test nias not 
ahn^s helpful in establishing optimum 
dos igc schedules for the treatment of dis- 
eases c iiised b\ penicillin mhibitable organ- 
isms In actual pr ictice, particularh in the 
treatment of subacute bacterial endocarditis, 
mereh par illelling in the blood serum the 
in-\itro penicillin bacteriostatic actmta did 
not consistenth achieae effectne therapeutic 
blood leads Vs a result of clinical experi- 
ence therefore the dictum aaas aaell founded 
that multiples of fiae to ten times the in- 
aitro sensitiaita figure aaere essential for 
termination of the infection It aaas subse- 
quentla suggested that “to be therapeuticalla 
cfTcctiae, penicillin blood leads must be far 
in excess of the in-aitro bactericidal require- 
ments’ and that “inadequ ite dosage incites 
tre itincnl failure and the organisms maa ac- 
quire resistance that is so high as to render 
future therapeutic leads airtualla unat- 
tainable’! 2 It aaas eirla eaident that there 
IS both a bacteriostatic and a bactericidal 
rone of penicillin actiaita "While the arbit- 
rara intensification of penicillin dosage m 
the treilincnt of subacute bacterial endo- 
eirditis avis ittended aaith greater clinical 
success, there aaere still sufficient treatment 
failures to pistifa intensiae inaestigation for 


the causatiae factors One result of this 
studa aaas the discoaera of a neaa tape of 
non-hemolatic streptococcus, designated 
Streptococcus s b e ^ The factors respon- 
sible for the refractors nature of this or- 
ganism are under inaestigation and are not 
discernible in test tube studies per se La- 
boratora techniques arere deaised to deter- 
mine the bacteriostatic and minimal lethal 
dosage of penicillin for the infecting organ- 
isms The routine use of these procedures 
has afforded an explanation for the failure 
of penicillin treatment aaith seemingla ade- 
quite dosage as ludged ba customara stand- 
irds 1 bus aahile the infecting non-hemo- 
latic streptococcus ot PG, a patient aaath 
subacute bacterial endocarditis, had a bac- 
teriostatic penicillin sensitiaita of 0 008 Ox- 
ford units per ca of test broth, a seven 
aaeeks spin of therapa of 300,000 to 500,000 
Oxford units of penicilhn daila aaith aaerage 
blood leads of 0 53 Oxford units per cc. 
failed to cure V total of 22 4 million Ox- 
ford units aaas administered during this un- 
successful course of therapa The ansaver 
aaas found in the determination of the mim- 
inum lethal dosage of penicillin for this 
causatiae organism, aahich proaed to be 1 
Oxford unit per cc of test brotli "When 
the daila penicillin dosage aaas hfted to 2 
million Oxford units aaith resultant blood 
lea els of 2 or more units per cc of serum. 
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the blood stream as stenbzed and the in- 
fection i\as terminated Ihat subcuratiie 
doses of penicillin ha\ e a pronounced tend- 
encv to increase tlie resistance of infecting 
organisms as apparent m our series of 157 
cases of subacute bacterial endocarditis 
treated -witli the combination of penicillin 
ind heparin This fundamental concept, the 
implications of mIucIi are now asidelj recog- 
nized, has been found to applj to infections 
in general 
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Reposjtoiy Injection of Pentcillm m Watei-m-Oil Ennihwn 

Effect on Early Syphtits — A Preliminary Report 

Alfred Cohn, Theodore Rosenthal and Isaak Grunstein 


In pretious im estigations a method was 
(let eloped to cure gonorrhea bj a single 
intramuscular injection of peniciUm in wa- 
ter-in-oil emulsion The administration of 
penicillin in such a t chicle has been now ap- 
plied for the treatment of earh sj'philis 
It is hoped that this method which reduces 
the number of daily intramuscular injec- 
tions to one or two, may open the waj for 
tile ambulatory treatment of sj’philitic pati- 
ents with penicillin 

A total of 35 male patients with earh 
sNphilitic infections recened daily injections 
of penicillin in water-in-oil emulsion o\er a 
peiiod of 5 dajs The daih dose ranged 
from 4-00,000 to 1,000,000 Oxford units of 
penicillin, gi^en intramuscularh either at 

12 or 2-t hour intervals 

After total dosages of 2,000,000 to 5,000,- 
000 Oxford units respectii eh , definite clini- 
cal regression of the s^’phihtic lesions were 
obser%ed among all patients at the end of 
active therapy 

Darkfield exanunations initnlli positive 
for Treponema pallidum, were found nega- 
te e 24 houis after the initiation of treat- 
ment in all of 11 cases examined 

Complete healing of the primari chancre 
at the fifth daj of treatment was noticed m 
19 patients and healing wuthin a period of 

13 to 90 da\ s took place m 13 cases Of tlie 
remaining 3 patients one showed a clinical 
relapse when reexamined 65 dajs after 
treatment, and the other 2 patients were 
delinquent 


Complete iniolution of the leconclan 
manifestations imniediateh following treat- 
ment was obser\ed among a group of 12 
patients and wathin a period of 11 da^s to 
6 weeks in the remaining 3 patients Simi- 
lar iniolution of hinphademtis occur’ed 
either shortlj after treatment or 5 to 7 
months later 

Titrated TVassermann reactions and floc- 
culation tests (Kahn, Klme and Mazzini) 
were done on the serum of each patient be- 
fore treatment and repeated each time the 
patient reported for reexamination Four 
initialh negatne AVassermann sera re- 
mained negatue during a period of 1 to 12 
months The positiie ATassermann tests of 
16 patients reiersed to negatiie within a 
period of 5 to 28 w eeks T he sera of 2 
other patients Melded persistentli positiie 
AA’assermann and flocculation tests over a 
period of S to 10 months, while their corre- 
sponding spinal fluid tests done 6 months 
after treatment, w ere negative 

The initial spinal fluid examinations of 
all patients before treatment were negitive 
The spinal fluid of 14 patients reexamined 0 
months after treatment were also negatne 

Ten cases were followed for a period up 
to 6 months In this group there occurred 
the onh clinical relapse obsened thus far 
60 daxs after treatment This patient suf- 
fered from sero-positne priman siphih'" 
and XX as treated oxer a period of 5 da" 
xxith single dailx injections of peniallin in 
XX ater-in-oil emulsion (900,000 Oxford units 
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the first da\ and 700,000 0\ford units dail\ 
for 4 da\s), simultaneoush vitli a daih 
dose of 100,000 0\ford units in saline 

Fourteen patients rem iin under obsen i- 
tion for period of 6 to 10 months, none 
show an\ signs of clinical relapse, there 
ire, howeier, 2 patients vitn persistent posi- 
tue serologic reaction requiring further ob- 
sen ation, and a third patient aiith second- 
in siphilis whose serologic test reiersed 
from negatne to positi\e 8 months after 
treatment 

Injections of penicillin in the oih a elude 
did not produce ana serious side effects 
except tr insitora pains of a an mg intensita 
at the site of iniection Herxheimer reac- 
tions of a mild degree occurred in most 
cases 

For purposes of comparison taao patients 
were treated aaitli corresponding single 
daila in lections of penicillin (total dosages 
of 2,000,000 ahd 4,200,000 Oxford units) in 
saline alone both patients su fleered clinical 
relapses within 2 and 3 months respectiaela 

Comparison of penicillin serum and urine 
leads in patients rcteiaang first a single in- 
iection of penicillin in saline and 5 daas 
later a smslc injection of identical amounts 


of penicillin in water-in-oil emulsions shows 
the following finelmgs 

1 So essential difference m the duration 
and height of penicillin serum lea els aaas 
noticeaole among the 2 groups 

2 Ihe 24-hour urine lea els of patients 
who receiaed single injections of penicdlin 
in aa ater-in-oil emulsion aaere taaentj to one 
thousand fold higher than the urine leads 
of the patients after single iniections of 
identical amounts of penicillin in aaater 

3 Tliese findings correlated aaith clin 
leal lesults niaa indicate that the admin- 
isti ation of penicillin in water in oil emul 
Sion prolongs the therapeutic effect of the 
antibiotic agent aaitlun the hoda, eaen though 
assaaahle penicillin serum lea els could not 
he detected consistenth 

F'our patients leceiaed oral penicilhn 
treatment Of three receiaing 6,000,000 Ox 
^ford units oa er a period of 6 to 10 daa s, 2 
lenain under ohseraation Fhea are com 
pletela negitiae hotli clmicalla and serolog 
icalla for a peiiol up to 10 months The 
fourth pitient leceiaed a total dosage of 
12,000,000 Oxford units oaer a period of 10 
daas, and displaced a chmcal relapse after 
(>S d ta « 


* 






Galactose Removal Constant 

!i Cv^n<iwt\ t/ G«/ncto?c Disnf'Pcarancc Fran the Blood Sircat^ Us Apphcaiion As A Test For 

Li r Function 

Hcnri Colcher, Arthur J Patek, Jr , -wd Forrest E Kenda^ll 


1 he rite of disippeiian e ot g die lose 
frtun the blood stream after i r ipid intra 
acnoiis mieition aaas studied in 64 patients 
aaitli ind aaithout Iiaer diseases A 50 pei 
cent gilictosc solution was injected intra 
acnoiish m iiuounts corresponding to 0 5 
gm jicr kilo hoda weight lllood specimens 
were obt lined before and it 15 minute in 
Icraals ifter the inicction for a period of 
90 niimitis Trine aaas collected as aoided 
oaer a 4 hour period The determination of 
blood gdictosc aaas based upon Uenediit s 
method for blood sugar after remoaal of 


glucose ba fermentation iccortling to the 
inetlio 1 of Riainond ind Bianco 
M hen the logiritlim of blood galactose 
concentration is plotted against time a 
straight line is obtained This straight line 
maa be interpreted to indicate that the rate 
of reinoa d of galactose from the blood is 
directla proportional to the concentration in 
the blood Ba use of the following equation 
i constant, K, aaas calculated 

2 3 (log Ct — log q) 


Ser\icc Fir*;! (Columlm) DuiMon Goldwater Memorial Hospital Department 
” Department of Medicine College of Ph>Mcians and Surgeon* Columbia Xjni 



480 


THE BULLETIX 


C, incl C- are the concentrations of blood 
galactose (in mg /lOO cc ) at times, t, and t. 
expressed in minutes K represents the frat 
tion of the total amount of galactose present 
at an\ !rl^en tune that is remoced from the 
blood e ich minute If K is multiplied In IflO 
the numerical c alue obtained expresses the 
percentage of the amount present th it is 
renioied each minute Tins might be called 
the Galactose Remo\ al Constant or G R C 
The Galactose Remo\ il Constant can be 
calculated uith sufficient accuracc from two 
blood specimens obtained at 15 and 43 
minutes after intracenous injection Under 
these conditions the constant ma\ be cal 
ciliated b\ the following equation 

G R C =70 (log cone at 15 nun — 
log cone at 43 min ) 

1 lie 1 alue of G R C \ aried betw een 4 2 and 


5 in 10 controls and was below 4 m 43 
patients with parenchiTnal bier damage 
(26 patients with cirrhosis of the h\er, 7 
cases of hepatitis and 10 patients willi 
chronic passu e congestion of the li\er) In 
one patient with acute hepatitis the value 
of G R C w as 19 and 1 94 on the 4tli 
and 14th dai of illness and returned to nor- 
mal \ alue of 0 2 three months after clinical 
recoi er\ 

V series of determinations pertunins: to 
beer functions were performed siiiiultane 
oiisU w ith the galactose test on all patients 
Ihese included serum protein partitions 
serum bilirubin, plasma prothrcmbin, cepha- 
Im cholesterol flocculation, bromsulphalein 
die retention and urinari urobilinogen ex 
cretion lliere was a good correlation be 
tween the i allies of galactose remoial con 
stant and other h\er function tests 


The Etiologic Agent of Petnphigus Viilgcrris'^ 

Arthur W Gr\ce 


ivTRonccTiox' 

In a search for additional data upon the 
etiologic agent of perapliigus lulgaris, 1 - 
pathologic and control materials w ere inocu 
lated into the brains of x irradiated and 
normal mice 

■MATERIALS 

The inocula consisted of 

\ MateriaU obtained from persons wf- 
fermg from pemphtgus rttlgaris 

Tw eh e blisters arising spontaneoush , 3 
cantharicles-induced blisters, 8 cerebrospinal 
fluids, 6 whole bloods, 1 blood plasma, 5 
blood sera, 2 washed blood cells, 3 tissues 
obtained at autopsc 

B Materials obtained from persons suf- 
fering from diseases other than pemphiguf 
vulgans 

Three blisters arising spontaneoush , 1 
cantharides-induced blister 


C Maierwt^ obtained from normal per- 
OIlc 

riiree caiitliarides-indiiced blisters 2 
blood sera 

D Materials obtained from mice 

Se\ entc -eight irradiated mouse brains 
containing Iieat-inactivated RP strain of 
iirus 15 irradiated normal mouse brains 

RESULTS 

Nine strains of non-bacterial agents 
transmissible to mice, were obtained from 
7 persons suffering from pemphigus \ul- 
gans Four of the strams were denied from 
spontaneous blisters, 3 from cerebrospinal 
fluids and 2 from blood sera No transmis- 
sible agents were obtained from an\ of the 
other materials The strains were trans- 
mitted for the follow ing number of passages 
respectiieh 242, 11, 5, 4, 1, 1, 1, 1, 1 ^*0 
attempt was made to transmit 3 of the raa- 


“ From the New YorE Hospital and the Department of Medicine Cornell Universitr ^lediMl & 
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Long Island College of Jfedicine Aided by grants from the John and Mary R MarUe houna 
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terials for more tinn 1 passage 

riie criterion of tlie presence of the agent 
was the appearance in the brains of infectel 
mice of discrete and diffuse macroscopic 
and microscopic, collections of pohmor- 
phoniiclear leiikocc tes In some instances, 
the spinal cord ind meninges were also in- 
\ohed m the same histologic change Sick 
animals whose brains did not show this 
change were not regarded as haiing been 
infected 

Close studi was made of the RP strain 
of urns, which was transmitted for 242 
passages, with the following results 
a The iirus is unlike an\ spontaneous 
mouse Mrus hitherto described 
b Neutralization experiments were per- 
formed with sera obtained from 10 normal 
persons and trom 13 persons suffering from 
pemphigus lulgaris Some degree of neu- 
tralization was obtained with some normal 
sera hut definiteh higher degrees of (and in 
one cise, complete) neutralization were ob- 
tained with pemphigus sera The serum from 
another case of pemphigus showed the de- 
\elopment of a high degree of neutralization 
coincident with clinical remission and its 
disappearance in a relapse which terminated 
in the death of the patient 
c Rabbits recened iirus be corneal 
scarification and In intradermal intracere- 
bral, intratesticular and intraperitoneal 
routes Guinea pigs were inoculated sub- 


ciitaneoiish intracerebrilh and intr iperi- 
tonealh Vo pathologic changes were pro- 
duced in the animals I he ciriis, therefore, 
was not that of herpes c accinia, rabies, 
choriomeningitis or hmphogranulcm i len- 
ereiim 

d Vo growth occurred in medium used 
foi the groith ot pleuropneumonia-like or- 
ganisms 

e I xperimenti in which an inoculum was 
eniplocel whose concentration was 20 times 
th it use 1 for infection of irradiated mice 
showed that, whde infection of non-irradi- 
ated mice occurred readih, it was impossible 
to m iintain the c irus tor more than 3 or 4 
passases m non-irr idiate 1 mice 

f \ esicles accomp inied with intense ec- 
todermal, mesoderm il incl entodernial cel- 
lular reaction were produced be depositmg 
the Mrus on the chorioallantoic membrane 
of the del eloping chick 

COXCLUsION" 

I he data gathered in this stuch warrant 
the conclusion that the iiriis whose char- 
acteristics are outlined in this paper is the 
etiologic agent of pemphigus lulgaris 
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Some Pharmacological and Clinical Experiences 'with Dimethylaininoethyl 
Benzhydryl Ether Hydrochloride {Benadryl) 

Thomas H iMcGavack, Herbert Elias axd Liw J Bo\d 


Hie action of dimethclaminoethjl benzhe- 
dril ether Indrochloride (Benadrjl) was 
studied in 60 normal subjects and m more 
Uian 200 patients with carious forms of al- 
lergic and other diseases in which sudden 
releases of histamine mac plac a pathogen- 
etic role 

Hie carious sc stems of the bode were 
sjslcinaticallc checked in the ‘normal sub- 
jects and in some of the patients for both 
phcsiological and toxic actions of the drug 


The data obtained has been correlated un- 
der three m iin headings (1) phcsiological 
and pharmacological effects of the drug as 
obserced in ‘screening’ tests for the func- 
tions of the carious sc stems of the bode in 
all of the ‘normal’ subjects and in some of 
the patients, (2) the therapeutic range of 
acticitc of benadrcl, (3) the nature and 
frequence of toxic reactions 

1 Efedt of benadrt/l vpon various 
boihly tprlem* and function^ The positive 
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data ■\\luch were obtained in the stud^ of 
‘normal’ subjects and some of the patients 
indicated 

a A depression of the secretion of gas- 
tric acid in 19 of 21 subjects studied, notice- 
able witn doses of 150 mg dailj, and oc- 
casionallc reaching a st ite of complete sup- 
pression when 100 mg were administered 
daili 

b V depression of the dermal response 
to histamine in ill of 20 normal subjects 
and m 7 patients studied There was com- 
plete suppression of the response when pi- 
tients were kept on from 300 to 400 mg of 
drug dailj for se\ eral w eeks Reactions to 
the injection of histamine were continuoush 
abolished prompth bv the intraienous ad- 
ministration of 20 mg of benadri 1 

c An itropine-like action of topicalh 
applied benadrvl upon the pupil of the c\e, 
maMmal in degree b^ the end of 1 hour 
This was hastened not increased b\ epine- 
phrine Benadrjl increased the action of 
atropine and decreased that of eserine 
d The deielopinent of orthostatic Inpo 
tension m approximateh 8 per cent of all 
subjects studied 

e A moderate decrease in the capillars 
peimeabilits of subjects recening doses of 
300 to 400 mg of henadisl claih 
2 Ihe iheraptutic range of nctitifi/ of 
benadri/l Benidrsl prosed to be most liighls 
effectise for the control of acute and cliromc 
urticaria, angio-neurotic edema, allergic ec- 
zema, has fescr and sasomotor rhinitis 
Good but less reliable effects ssere obsersed 
in patients ssitli bronchial asthma, neuro- 
dermatitis, dssmenorrhea and spastic colon 


In mans instances relief ssas afforded pa- 
tients who suffered from Meniferes ssai- 
drome, migraine, ‘intractable’ insomnia, a 
sariets of gastrointestinal neuroses (other 
than spastic colon), and cardiac asthma 
Hosseser, the results do not warrant con- 
cliisise statements regarding the routine 
usefulness of the drug in these conditions 
A questionable influence upon essential hs- 
pertension and the tremor of paralssis agi- 
tans has been noted In seseral other condi- 
tions of widels diserse nature, no bene- 
ficial action could be demonstrated 

3 'The na are and freqtienci/ of tone re- 
acitont Drowsiness w is the most frequent 
and most distressing untoward manifesta- 
tion of the action of benadr\l It was usu- 
alh most marked after the first dose or 
doses of the drug, later i ‘tolermce” was 
commonh established A single dose of 50 
mg has ecoked a se\ere response, neces- 
sitating the use of coffee or benzedrine sul- 
fate to keep the subject awake Other 
unpleas int semptoms in the order of their 
frequencN included dizziness, blurring of 
Msion, driTicss of tlie mouth, and an “all 
gone feeling” at the pit of the stomach 
None of the leactions obseried in anj wna 
endangered the subject’s life or health, and 
all disappeared m from one-half to seieral 
hours after discontinuing the drug More- 
oier, as a lule the drug could he resumed 
without untow ird eftect b\ stepping up the 
dose gradualh 

It was concluded tint benadrcl is a pow- 
ciful antihistamine agent which has in ad- 
dition weaker but definite antispasmodic 
ictiMtc of an atropme-like t\pe 


The Clmical Evohitwn of VasciiJcn Damage m Diabetes Melhnis 

Henry Dolger 


The long recognized association of cascu- 
lar damage with diabetes mellitus was em- 
phasized in 193C be Kimmelstiel and Wilson 
in a report on intercapillarj glomerulo- 
sclerosis Our obsen itions indicate that this 
triad of retinopathy, hcpertension, and al- 
buminuria is more than a terminal “patho- 
logical” scndronie 


When di ibetic patients, coung and old, 
mild and see ere, were scrutinized carefullj 
o\er a period of \ears, such lasciilar dam- 
age was found in ecer\ instance When 200 
patients below fiftc cears of age were fol- 
lowed diligenth for 25 lears, not one es- 
caped retin il hemorrhages, albiiininilria 
and/or Inpertension in \ar\mg degree Hie 
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group investigated consisted of 16 whose 
age of onset of diabetes was below 10 \ears, 

39 whose age of onset was between 10 and 
20 vears, 22 between 20 and 30 vears, 43 
between 30 and 40 vears, and SO between 

40 and 50 \ears there was no preexisting 
hvpertension in anv of these persons 

Retinal hemorrhage was the predominant 
lesion when diligent search was made roii- 
tineU, and it often preceded the appearance 
of albuminuria and/or hvpertension At hen 
this sequence was not observed it could 
probablv be attributed to failure to notice 
transient hemorrhages which had resolved 
in the interval between examinations Ml 
three lesions appeared in the patients re- 
gardless of the age of onset or degree of 
sev eritv of the diabetes, the need for insulin, 
the tvpe of diabetic “control” or diet em- 
ploved, the blood cholesterol levels, or the 
absence of x-rav evidence of arterial cal- 
cification 

Careful repeated examinations of the eve 
grounds, blood pressure, and urine for al- 
bumin revealed 110 single instance where the 
diabetes had lasted 25 vears in which the 
patient escaped tiie development of vascu- 
lar damage Some presented rapid progres- 


sion into the full blown chnical svaidrome 
of intercapillarv glomerulosclerosis fre- 
quentlv with blindness In the majoritv, 
however, the lesions progressed slowlv with 
accelerated d image occasionallv m isolated 
viscera and tissues such as renal, coionarv 
ind cerebral vessels, etc The finding of 
specific renal vascular lesions on postmor- 
tem examination in 68 per cent of all dia- 
betic patients was reported in 1944 bv Laip- 
plv, Eit es ind Dutra This mav now be 
considered a low estimate in view of our 
finding of V ascular lesions in 100 per cent 
of all diabetics follovvel 25 vears In the 
middle age groups, the damage often ap- 
peare 1 within 5 veirs of the onset of dia- 
betes and not mfrequentlv was noted coin- 
cidental with the onset In a few instances, 
the lesion seemed to antedate the onset of 
clinicallv detectable diabetes 
Everv diabetic would seem at present to 
be doomed to the inexorable development of 
vascular damage despite the benefit of in- 
sulin in prolonging life Vt most, 25 vears 
of freedom from arteriosclerosis can be of- 
fered even to the luvenile diabetic The pre- 
vention of these inevitable sequelae are a 
challenge to the future 


Insulin Resistance A Case Study 

Thomas H McGavack, Solomon D Klotz, Mildred \''ogel and 

James F Hart 


V G4-vear old man with diabetes of 7 
veirs duration has been observed in 3 
periods of “insulin resistance” with severe 
ketonuria and glvcosuria, during which a 
“peak’ dailv dose of insulin has been 3250, 
1320 (too intravenouslv ), and 500 units re- 
spcctivelv Between these periods the pa- 
tient’s urine has been free of sugar and 
acetone without exogenous insulin During 
the third period of resistance, the presence 
of allergic antibodies has been demonstrated 
rcpcalcdlv bv the use of the Ixustner-Praus- 
nitr method for the passive transfer of sen- 
sitivitv Such reactions disappeared within 
10 weeks after insulin was discontinued and 
reappeared within 10 divs after its re- 
sumption 

Other protective substances of a dircctlv 


anti-insuhn or anti-hvpoglvcemic nature 
were sought for m the blood of the patient 
However, repeated tests failed to show that 
his blood was capable of protecting mice 
from otherw ise fatal doses of insulin 

Following an acute pancreatitis associated 
with the formation of a pseudo-evst, the pa- 
tient’s sensitiv itv to insulin has become nor- 
mal, and the allergic reactions previouslv 
noted can no longer be demonstrated 
It IS concluded that under certain circum- 
stances insulin mav act as an allergen, the 
development of antibodies mav be so great 
that severe resistance to the action of in- 
sulin results The data are discussed in re- 
lation to previous concepts of insulin re- 
sistance as revealed in the literature 
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Experiences uith Folic Acid in Maaocytic Aveniia 
Leo M Meyer 


Data are presented concerning the use of 
folic acid in the treatment of 7 cases of 
pernicious anemia Three of the patients re- 
ceiied folic acid in doses of 50 mg orallv 
or 20 mg intramuscularly daih Clinical 
improiement iiith relief of snnptoms and 
increases in hemoglobin, red cells and reti- 
culocites followed Hoi\e\er, complete he- 
matological remissions could not be ob- 
tained, and 2 of the patients showed pro- 
gression of their neurological signs and 
SMnptoms The third died on the 37th dai 
of bronchopneumonia Four other patients 
were treated with combinations of 5 or 10 
mg of fohc acid plus i/i unit of liier ex- 
tract mtramuscul'irh, d iih On this regime 

■V *- 


si-mptonis were relieied and blood pictures 
became normal Reticulocites rose to lei els 
greater than those anticipated with liier 
alone and 2 of the patients with neurolog- 
ical signs were distincth improied 

The author concludes that folic acid, bj 
itself, fails to raise the Hb and red cells to 
normal lei els and is unable to present the 
deielopment or progression of signs of sub- 
acute combined sclerosis Howeier, the com- 
bination folic acid and small doses of liier 
produces a more rapid rise in the Hb and 
KBC with higher Teticulocidosis and is ef- 
fectiie in preienting and curing iniolie- 
ment of the central nenous sisteni 


4f 


A Study of Histochenncally Denionsti able Liver Phosphatase m 
Expei'ivieiital Obsmtctive Jaundice and in Human 
Postmoi tern Maten laP 

A'l Wachstein and F G Zak 


Methods capable of demonstrating enzi- 
matic reactions in tissue sections bale 
opened a new approach to the studi of 
lanoiis biological problems In new of the 
marked changes in serum alkaline phospha- 
tase activity occurring in liier disease, <1 
studi of this enzvme in liier sections under 
experimental conditions, as well as in post- 
mortem material, was undertik^n Gomori’s 
method, as modified bi Kabat and Furtli 
wnth some minor alterations was used 
Little stainable phosphatase was present 
m the biers of normal rats and mice In- 
crease in citoplasmic alkaline phosphatase 
actiiiti in tne atrophic liier cells of staned, 
in the hvdrophic liier cells of protein de- 
pleted mice, and to a lesser degree of rats, 
has been described in a preiious paper 
(_Arch Path 1945, ^0,57) In the hiers of 
animals poisoned hi phosphorus, chloroform 


and carbon-tetrachloride there was no sig- 
nificant increase of phosphatase m necrotic 
cells 

In continuation of these experiments the 
common bile duct was ligated in 9 dogs af- 
ter m initial biopsi had been taken In the 
vlog liier the bile capillaries showed con- 
spicuous phosphatase actiiiti After the 
ligation there occurred a marked rise in 
serum alkaline phosphatase as described by 
larious ini estigators There was marked 
dilatation of the bile capillaries, increasing 
with the Qiiration of the experiment This 
widening apparentli was caused bi the ac- 
cumulation of phosphatase in the hier cells 
around these structures Considerable dila- 
tation of bile capillaries was also seen in 
the hiers of seieral rabbits 4 to 5 dais 
after the ligation of the common bile duct 

The postmortem material included both 
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sections from livers not imohecl b\ disease, 
and sections from Iners uliich had been the 
seat of lanous pathological processes In 
liier sections from patients whose death was 
due to various causes and in aihich no sig- 
nificant gross or microscopic changes were 
found, onh little alkaline phosphatase ac- 
tiiiti was demonstrable in the Iner cells, 
while the sinusoids, as well as the bile capil- 
laries, showed a varaing degree of activita 
In 8 cases of obstructs e jaundice there was 
dilatation of bile capillaries which, howeier, 
was absent in the 2 remaining instances 
The degree and e\tent of the widening of 
the bile capillaries as seen in tliese prepara- 
tions stained for alkaline phosphatase ac- 
tnit\ aaried considerably It was onh focal 
m some and fairly uniform m others Ne- 
crotic liver cells in these livers as well as in 
a number of other livers in which evtensive 
necrosis had occurred, did not show in- 
crease in enzjTuatic activity In a case of 
subacute vellovy atrophy and in a case of 
toxic (post-necrotic) cirrhosis, there was 
conspicuous activity in the proliferating 
connective tissue and the infiltrating round 
cells JIarked staining of the connective tis- 
sue occurred also in some cases of Laennec 
cirrhosis while in other cases, obviouslv in 
a more quiescent stage, the connectiv e tissue 
sliowed onlv httle activitv In several cases 
in winch hepato-cellular clianges were super- 
imposed and in which niindice as well as 


increase in serum alkaline phosphatase had 
been present, focal dilatation of bile capil- 
laries was seen while otlierwise the bver 
cells did not show anv alteration in their 
enzvmatic activitv In several livers of pa- 
tients who died from various causes (car- 
diac failure, glomerulo-nephritis, etc ) but 
without clinical and anatomical evidence of 
significant liver disease, considerable in- 
crease m cvtoplasraic alkaline phosphatase 
activitv was found 

The origin of the increased serum al- 
kaline phosphatase in liver damage is still 
controversial The behavior of histochem- 
icallv demonstrable phosphatase activatj in 
the liver under experimental conditions and 
in human postmortem material favors the 
assumption that this rise is due not to in- 
creased production in the diseased bver, but 
rather to the inabilitv of the bver cells to 
excrete the enzvme This mav be caused 
either bv external obstruction, or bv cellular 
dvsfunction The blood level of alkaline 
phosphatase probablv is in addition influ- 
enced bv extra-hepatic factors, since phos- 
phatase can be excreted in the pancreatic 
juice and through the intestinal tract and 
in addition through the kidnevs in some 
species Disturbances in calcium and phos- 
phor metabolism in hepatic disease may in- 
fluence the production of this enzvme in the 
osseous system 
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Tllb "HERNIA CONGENITA" AND AN ACCOUNT OF THE CONTROVERSY 
IT PROVOKED BETWEEN WILLIAM HUNTER AND PERCIVALL POTT* 


FENWICK BEEKMAN 


“P 


^SBSaSHSEsasE^ERHAPS It may be as sound philosophy to say, that all the 
actions of men are directed to some good end, as it is 
to subscribe to an opinion which has prevailed among 
naturalists, that, in the works of nature, nothing is ab- 
SasHSBSESHSBsS solutely without its use Literary disputes are disagree- 
able to the greatest part of mankind, and the disputants are, for the 
most part, condemned by the world Yet it is reasonable to think, that 
even these disputes answer some good purpose By engaging the pas- 
sions of men more warmly, they rouze a spirit of emulation, and give 
a spur to enquiry 

“It IS remarkable, that there is scarce a considerable character in 
anatomy, that is not connected with some warm controversy Anatom- 
ists have ever been engaged in contention And indeed, if a man has 
not such a degree of enthusiasm, and love of the art, as will make him 
impatient of unreasonable opposition, and of encroachments upon his 
discoveries and his reputation, he will hardly become considerable in 
anatomy, or in any other branch of natural Knowledge 

“These reflections afford some comfort to me, who unfortunately 
have been already engaged in two public disputes ” (Hunter, Wm — 
A Supplement to the Ftist Fait of Medical Connnentaites, p iii ) So 
writes William Hunter in The Intioduction to his accusation of plagiar- 
ism against Percivall Pott At the time he brought this charge against 
his friend and fellow practitioner he was but concluding long and 
heated controversies over priorities in anatomical discoveries with his 
former teacher and friend, the venerable Alexander Monro of Edin- 
burgh, for vhose learning he held great respect But in William Hunt- 

* The biographers of both William Hunter and Perci\all Pott have ^\^ltten little of this dispute 
merelj mentioning its occurrence 
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er’s opinion, the establishment of justice in anatomical discoi eries, by- 
placing credit where he thought it belonged, surmounted all other 
considerations, whether they were ties of friendship, blood relation- 
ship, or the veneration for an old master He writes “A Controversy 
relating to any improvement or discover)’- in the arts, M’hen there are 
complaints of unfair dealing, is an auku ard [sic ] subject for a party 
principally concerned The writer must plead his own cause, and 
where he thinks himself in the right, and ill-treated, he will be led to 
speak in his om n favour, and to the prejudice of another person, both 
which a man of an ingenuous turn of mind \\ ould willingly a\ oid ” 
(Hunter, Wm— Medical Coiiwientai les, p v) Continumg, he informs 
us that a writer in such a dispute ma-y- appear to magnify trifles and 
be looked dovn upon as a pett)’^ person And finalh’- he vntes 
“Another circumstance, as unpleasant as either of those al- 
read)’- mentioned, is, that in order to do justice to the cause, it ma) 
be necessaty to sa)’- many thmgs, which an author would wish 
to avoid, he may be obliged either to suppress his evidence, or 
to call upon his friends, and pubhsh matter of private conver- 
sation, in short, to mention many thmgs, which though, for 
some reason or other, it may be disagreeable to relate them, are 
yet necessaty in the defence of truth ” ( ibid ) 

A^hth these opinions of William Hunter before us, ave may now 
take up the stoty of a particular controverty, between him and Per- 
civall Pott 

During the winter of 1755-56, John Hunter is found busily in- 
\ estigating the descent of the testis in the foetus during the late months 
ol intra-uterine gestation This subject had been first brought to the 
attention of his brother, during the year 1748, b}’- Samuel Sharp, \vho 
enquired of William Hunter whether when “dissecting ruptures’ he 
“had ever found the intestine in the same bag, and in contact w ith the 
testis" (Hunter, Wm— Medical Covwieiitcn les , p 70 ) A feu weeks 
later a body of a man with bilateral hernia ha\ing come under "William 
Hunter’s observation, he called Mr Sharp and together they dissected 
out these ruptures, “as soon as the hernial sac of the ri^ht side was 
laid open,” w rites William Pluntcr, “w e saw’ the testis lying bare, in 
the bottom of its ca\ ity —Then w e dissected the rupture of the left 
side, ind there it was as indisputable that the bottom of the hemial 
SIC was sinntcd upon the outside of the tunica zagmalis propna> or, in 
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Other M ords, that these t\^ o bags ere disanct and without any com- 
munication, and that the intestme m such a rupture could not have 
come in contact ith tlie testis, unless a laceration had been produced 
both in the hernial sac, and in the tiniica oagnmln propria Wt there- 
fore concluded that such a laceration of those bags had actually hap- 
pened to the rupture on the right side, and that it must happen in all 
ruptures ndiere the testis is found in contact u ith the intestine ” {ibid 
p 7 1 ) So sure was Sharp that a congenital henna (the name bv hich 
It IS knonn today) was actually due to a rupture or laceraaon of a 
simple hernia sac into that of the tumca vagmahs, that he ^^TOte, tno 
years later, “it is evident to me that notwithstanding the Feritoneuvi 
may at first fall dowm wuth the Visceia, yet in length of time it may 
also be ruptur’d, because I have found the hitestme and Onieimmi 
within the Tinnea Vagmahs of the Testicle, and in contact with the 
Testicle itself, which they could not possibly have been, if they were 
im elop’d in a portion of the Teiitoimivi However this Curcumstance 
occurs but rarely, for w^e usually find the Viscei a w ithin a Pi okpsii^ 
of the Pei itoveinn, w^hich Prolapsus is now knowm by the Name of the 
Hemiaiy Sack’’^ (Sharp, Samuel—^ Ciitical Eiiqimy, etc, p3) 

The Hunters did nothing further to unravel the mystery surround- 
ing the cause of oblique ingmnal hernia until late in the year 1755 
soon after '\^^llham had read Albrecht von Haller’s obsen^anons on the 
henna congenita, wduch appeared in the newly published Opnsada 
Pathologica From this communication he learned much that w as new 
to him concemmg the subject Some of Haller’s opinions were, that 
m the foetus the testicles are “lodsred in the cellular membrane of tlie 
loins, contiguous to the kidmes ” “The descent of the testicles is gradual, 
and after some time, w^hich has not hitherto been determined, they 
fall dowm mto the Scrotum, ahvays behind the Pentoneum, as now^ 
they are situated under it The cause of this progression seems to be 
owing to the force of respiration, and the action of the abdominal 
muscles ” (From this it appears that Haller believed the descent of the 
testicles occurred after birth ) And finally ^^'illiam Hunter learned 
of Haller’s opinion concemmg the development of a hernia following 
the descent of the tesncle, as given below^ 

“Hence, if I am not mistaken, the manner how congenial 
Hermas are formed, ver}^ plain appears The process of the Pen- 
toneum under the kidnies is open, in order to receive the testicle, 
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and that being pressed dott^mvards, as usual, the testicle at the 
same time is carried along with it, and both together fall dow n 
into the Scrotum But as in these bodies the testicles are con- 
tained in one and the same bag with the intestines, it is nor at 
all singular or surprizing that a slight impulse should force dow n 
the latter into this open space (Haller, Mhevt—Pathological 
Observations, p 59 ) 

Speaking of this newly acquired knowledge in later years A'N'illiam 
Hunter said “it struck my imagmation that the state of the testis in 
the foett/s and its descent from the abdomen into the sciotinn would 
e\plain several things concerning ruptures and the hydiocele, and par- 
ticularly that obser^'^ation wdiich Mr Sharp had commumcated to me, 
VIZ , that in ruptures the intestine is sometimes in contact wnth the 
testis'^ (Hunter, VJm —Medical Conmiaitmies, p 72 ) Havmg com- 
municated his thoughts to his brother, John had then begun an im esti- 
gation to ascertain “the state of the testis before and after birth, and 
the state of ruptures in children ” (ibid ) John Hunter was not, how- 
e\ cr, entirely ignorant of this subject, as his brother informs us that 
“Several years before Haller’s Opuscula Pathologica were pubUshed, 
mv brother informed me, that in examining the contents of the abdomen 
of a child, still born, about the seventh or eighth month, he found 
both the testicles lying in that cavit)'', and mentioned the circumstances 
tvith some degree of surprise ” (Hunter, John— Observations on Qeitain 
Pans of the Annual Oeconomy , pi) During this wmter (1755-1756), 
John Hunter prepared a number of specimens to demonstrate the stages 
in the descent of the testis, from dissections made upon foetuses of 
different ages From these specimens, the artist, I V Riemsdyk, made 
numerous drawings, from which three plates were finally prepared 
that later were used as illustrations for John Hunter’s paper, that first 
appeared in Wilham Hunter’s Medical Covmientaries during the year 
1762, ivith the title of “Observauons on the State of the Testis in the 


that Mthoagh Haller «as in doubt as to the «act period of the 
in error as to the cause of that phenomenon >et he accurately descnbe« 

paper alluded to the ongtnal relations of the gland to the peritoneum aud 

had 1 formation of the tunica \aginalis and thus applies the facts which he 

Fdiird Is tn^e explanation of the disease he v,as considering (The Works of John Hunter 

tuitcd bj Jas F Palmer Vol IV p 2 f n ) 

dcscciit of the testis in the Huntenan anatomic^ 
Piuhnfr.r,.,^ I o y^*'^*'®**> of Gla'tgoi^ John H Teacher in the Catalogue of tie Anatomtccl end 
\nl Tl^n^ Pf'oparaitonsof Dr UMlham Hunter in the Hunterian Museum, Uni ersity of Clasgenv, 
tififd *^r»ccimcn!> f42 60J from iih ch Plate I uas lak'^n vrere readily lotn 

theri i V ^*'0^ "h«ch Plates II and III were drawn there is some doubt 

the<e ;^hich correspond exacth • The \^slto^ to Glasgow is well repaid 11 he seeks out 

'tudjcd *^^^*^**^*‘0") ''hich are not onh ot historical interest but may still be 

untcrt with %aluc from an anatomical standpoint 
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“Fig I” from John Hmitei s Obsen-ations on the State of the Tciti‘> in the 
I'octut, and on the Hernia Conqeinta Representing “tlie testes vitinn the 
ihdomen, in nn ihoitiie loetus of about si\ niontlis 
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Foetus and m the Hemia Congenita”, and later was republished, with 
only minor additions, in the year 1786, in John Hunter’s Obseivations 
on Certain Farts of the Annml Oeconovty , under the headmg of “A 
Description of the Situation of the Testis m the Foetus, with its Descent 
into the Scrotum” 

This description of the descent of the testis, together with explana- 
tions for the cause of abnormalities that occasionally occur, as por- 
trayed by John Hunter m this article, his first written presentation, is 
given most accurately m anatomical detail, m which particular stress 
is paid to the blood supply With the exception of a few additional 
facts that have been only recently discovered, this work stdl stands as 
authority Besides the anatomical facts, he describes, most mmutely, 
each step occurring during the progress of descent, showmg the man- 
ner in which the testicle cames a pouch of pentoneum before it and 
how the distal portion of this pouch normally isolates itself from the 
peritoneal cavity, m order to form the tumca vaginahs The descent, 
he informs us, occurs before the tune of birth (a statement in which 
he differs from Haller) and he wntes 

“From this original situation within the abdomen the testis 
IS aftenvards moved to its destmed station in the sci omm It is 
the more difficult to ascertain the exact time of this motion, as 
we hardly ever know the exact age of our subject According 
to the observations which I ha\ e made it seems to happen sooner 
in some instances than m others, but generally about the eighth 
month In the seventh month I have commonly found the testis 
in the abdomen, and in the mnth I have as commonly found it 
in the upper part of the rcioftw;/” (Hunter, WiUiam— A/erfic/i/ 
Covmtentanes, p 80 ) 

Me also shoivs that if the distal portion of this peritoneal pouch is not 
isolated, a congemtal hernia sac or an-infantile hydrocele persists He 
mentions further that a fixed portion of the intestme might occasion- 
ally be drawn down mto the scrotum as a part of the wall of the pouch 
of pentoneum (a condition which today we know as a sliding herma) 
Finally, he differentiates between the non-descent of the testis and a 
displaced testis In this part of his paper he lays dov n several important 
suppositions concerning non-descent of the testicle, vhich have as vet 
not been disproved “It is not easy to ascertain the cause of this failure 
m the descent of the testicle”, he writes, “but I am inclined to suspect 
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that the fault originates in the testicles themseh es ’ (Hunter | — 
Amvml Oecoiioiny, p 15 ) “A^^hen both testicles remain through life 
m the belly, I behe\ e that they are c\ceedingly imperfect, and incapable 
of performing the natural functions of those organs, and this imper- 
fection prevents the disposition for their descent taking place ” {tlnd 
-p 18 ) 

William l-funter informs us that si\ years before the publication 
of Medical Covniieiitaries, in April 1756 when he was concluding his 
lectures for the season with a course on “the chirurgical operations, I 
gaN e a very general account of my brother’s obsen’^ations, and shewed 
both the drawnngs of Fig II which v as then finished, and the subject 
from ^^hlch it yas made” (Medical Co^>n}}e^ltmles, P72 ) Because of 
this demonstration before his class, 'William Hunter assumed, it seems, 
that he had established his right to priority for describing the henna 
congemta No u onder he tvas both surprised and irritated, during the 
follouing June or July, to receive from his friend, Percnall Pott, a 
copy of the latter’s book, A Tieatise on Rnptnies, in which he found 
a discussion of the hei ma congenita, u ithout credit being gn en to either 
himself or his brother for their investigations upon this subject 

“In the preface I found that he had done me the honour of 
adding my name to a very respectable list [A^'illiam Hunter in- 
dignantly writes], and I imagined that this compliment uas 
meant as a very kind return for the respect u Inch I had u ished 
to shew him upon every occasion, and particularly for udiat had 
passed between us some time before, at a meeting for examining 
the nature of ruptures, and the state of the parts concerned for 
when he began to compose his treatise (as I presume, because 
though he said nothing to me of such an intention, I soon after 
heard of it among his friends) he desired that we might examine 
those things in the first proper subject tvhich I could apph'’ to 
that purpose ” (ibid — p 73 ) 

At this meeting, ^Villiam Hunter tells us, he demonstrated his ideas to 
Pott upon a body on which his brother, John, was at that time dissect- 
ing The date of this meeting I think must have been immediateh 
preceding the middle of January 1756, for about that time Percnall 
Pott w'as thrown from his horse sustaining a compound fracture of 
the leg “During the leisure of his necessar^^ confinement” from this 
in]ur\ , Pott’s son-in-lan tells us, “he planned, and partlv executed his 
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treatise upon ruptures, -v^hich was completed by the latter end of the 
year (Earle, Sir James— ^ Shoit Account of the Life of Mi Pott, 

p\\ ) 

The appearance of a new publication by Pott in March 1757, en- 
titled An Account of a Pmttculai Kind of Rnptwe Fiequently at- 
tendant upon Ne'Vb-Boiii Childien, did much to make matters Morse, 
and precipitated a disgraceful altercation between the two men In 
this treatise of fort)''-one pages, Pott presents his views upon the beinia 
congenita ivithout even mentionmg the Hunters 

A ret lev of this book, appeanng in the Ciitical Review of March 
1757, in all probability tvritten by Mhlham Hunter’s fnend Tobias 
Smollet, msinuates that Pott had borrott ed the material for his tt ork 
from Haller and the Hunters Referring to these accusaaons, the re- 
viett er tt rites 

“He [Mr Pott] quotes Mr Cheselden and Mr Sharp, and 
himself in his last years producaon upon ruptures, to shew that 
though the facts had been known, yet the theoty, or true cause 
of the contiguity of the gut and tesacle had not been understood, 
but he does not tell us that Dr Haller, m his Opuscula Patho- 
logica (tvhich v e gave an account of last year) has anncipated 
this discovery, in the account he gives of the congemtal rupture 
He has likevuse the misfortune to be under suspicion of having 
learned all that he has published upon this subject at second 
hand, and imperfectly from Dr Hnntei'’s lectures We are in- 
formed, by a letter from one that calls himself a pupil of Dr 
Hunter, that this celebrated anatomist has m his three last 
courses explained fully e\ ctything in Mr Pott’s book, that he 
sheved, at his lectures not only preparations of the parts, but 
drav mgs of them which his brother had provided, in order, with 
proper opportunity, to publish the observations which he had 
made upon this subject This pupil further adds, that Dr Hunter 
complained of Mr Pott’s publication, and appealed to manv gen- 
tlemen as M ell as to Mr Pott himself, that he had above a tw eh e 
month igo made no secret ot the disco\er\* 

In appealing to Percivall Pott “to clear up these disagreeable ap- 
pearances , Hunter presents Ins \icm on this accusation of plagiarism 
as follows 

‘ In my lutunin course of lectures 1756, (and indeed m c\era 
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course, which I have read since that time) I demonstrated the 
principal thmgs contained in my brother’s account of the testes 
in the foews, and I particularly explained that species of rupture 
m vdnch the mtestine is found in contact Muth tlie testis This 
circumstance of the disease, which had puzzled Mr Sharp and 
Mr Cheselden as well as myself, and which even Mr Pott re- 
garded as a lustis natwire [an accident], was nov^ rendered per- 
fectly intelligible The discovery was become the novelt}' of the 
time among students in London, and other inquirers after ana- 
tomical improvements, and many gentlemen of my acquaintance 
desired to see the preparations which my brotlier had made, and 
among the rest my friend Mr Pott did us that honour, one day 
dunng that course of lectures I was not present My brother 
shewed him the preparations with great readiness, and explained 
to him my hypothesis of the contiguity of the mtestine and testis 
m some ruptures Mr Pott said nothing at that time of an in- 
tenaon to urite upon the subject, but, some weeks afterwards. 

It appeared, by a public advertisement, that he w^as soon to pub- 
lish a treatise on that species of Tupture I was much surprized, 
however, I thought it proper to say but little, oil I should see 
how he treated the subject The treaose came out m the month 
of March, 1757 —It hardly contained one ne\v idea It was wdiat 
any of my pupds might have written, (for the cases given m the 
end supported onl}^ an uncontested fact) and yet neither mv 
brother’s name, nor mine w^as menooned It bore strong marks 
of secoiidhcmd obsen'^ation, and of a f/;;;e-senang huiry in the 
composition” (Hunter, Wm— Medical Counneutaiies, p 89 ) 
Percivall Pott’s defense to these charges, made against him in the 
article appearing in the Ciitical Review for March 1757 and by 'William 
Hunter in Medical Coiiwieiitai les published m 1762, w^as not long 
forthcoming, for 111 October, 1763, a second edition of A Tieati<;e on 
Ruptin es came off the press This contained a chapter giving an account 
of his side of the dispute It is creditable to Pott that he show s so little 
rancor against his vihfiers, for he merely makes simple denial of all the 
charges His language, in fact, is so restrained that it aroused a spirit 
of justice within A^hlliam Hunter, so much so that he wTote “He has 
treated me, for the most pait, with the language of a gentleman, for 
which I thank him I ha\e indeed, received some incision at his hind 
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but little butcheiy, and I have been so much used to meet with the lat- 
ter, that I am the more sensible of his leqity ” (Hunter, Wm —A Sup- 
plement to the First Part of Medical CovTvientanes, p v ) 

Before starting upon the arguments for his defense, Pott apologizes 
to his readers for entering the dispute, which was, it seems, most dis- 
tasteful to him, by writing as follows 

“I am perfectly sensible of how verj' little importance all these 
disputes are to all other people except the disputents themselves, 
and hov^ very difficult it is for any man to tell what relates 
merely to himself, m such manner as not to tire and disgust those 
V ho have no interest in it, but as I have been (to use Dr Hunt- 
er’s own M ords) ajoantonly, and I cannot help thmkmg malevo- 
lently attacked, and treated m a manner which appears to me 
highly ungenerous, not to say illiberal, I hope the reader wdl 
indulge me m the opportumty which tins chapter affords of re- 
lating the facts, lest my silence should be misconstrued mto an 
acknowledgement of the truth of what the doctor has said ” 
(Pott, P—A Tieatise on Ruptuies, id ed, p 139 ) 

Then, followmg an explanation of the manner m which (through m- 
vestigations upon foetuses and stillborn mfants) he had reached his 
opimons concemmg the hernia congenita, the author launches upon 
his defense 

The account which he gives of his visit to Dr Hunter’s dissectmg 
room, at the time when John Hunter received him, is much the same 
in general as that of Dr Hunter, but his version of the details of the 
discussion that took place is altogether different Concemmg this MSit, 
Pott writes as follows 

“Having always entertamed a high opinion of Dr Hunter’s 
anatomical abilities, I called at his house designing to have told 
him what I had done, and to have had some conversation with 
him on the subject the doctor Mas not at home, but his brother 
Mr Hunter m as, and -with him I had some talk The same sentle- 
man also shev ed me one single pieparation, tied doixm, m a glass, 
in spirit, exhibinng the situation of the testicles of a foetus pretn 
near the time of their passing from the abdomen mto the scrotum 
of which kind I had then seieral at home, and ivhich many 
of my friends had seen Mr Hunter did not show me anv other 
preparation of anv kind Mhate\er, nor do I remember that the 
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congenial hernia was once mennoned by either of us during my 
short visit, notunthstandmg the doctor has said that his brother 
“showed me his preparations unth great readiness, and explamed 
to me his (the doctor’s) hypothesis of the contigmty of the 
mtestme and tesacle ” Our conversaaon turned mtirely on the 
passage of the testis from the belly mto the scrotum, and as far 
as I could perceive (for he spake with the most cautious, appre- 
hensive resen’^edness) our sentiments v ere alike ” 

My papers were at this tune finished and corrected for the 
press, , nor did I alter a smgle s}’’llable m them, in conse- 
quence of this visit to Mr Hunter {thid — p 145 ) 


This IS a short and true account of the fact, this is the thmg 
for V Inch I have been traduced in prmt, as a plagiarist, and for 
vdiich Dr Hunter has taken a hbert)^ with me, which he can 
have no right to take {ibid — p 147 ) 

To the charge that “Mr P borrowed a remarkable paragraph from 
Baron Haller [that 111 which it is said the tesacle descended after birth 
caused by the movements of respiraaon], and gave it to the vorld as 
his own m the first ediaon of his general Treaase on Ruptures’, 
(Hunter, Wm —A Supplement etc , p 6) Air Pott replies “I do aver 
that I never had seen, read, or heard of the book , all some tune 
after the pubhcaaon of my pamphlet on that subject I therefore did 
not, nor could borrov’’ any part of the contents, either of that, or of my 
former treaase, from it the manner m v hich I attamed mv know ledge 
[by personal investigations] I have already most faithfully related, and 
therefore think mvself mtitled to the reader’s credit But setang aside 
whatever pretension I may have to be beheved upon my bare assertion, 
is It probable that if I had stolen my opmion from the baron’s book 
that I should have given so short, so imperfect, and indeed so erroneous 
an account of what he has so fully e-vplamed, or at least so clearlv 
pointed out^” (Pott, 1 ? —A Tieatise on Ruptnies, 2d ed, p 149 ) 

To the statement made by AA^dham Hunter that “It vas vhat anv 
of iny pupils might have v ntten,” Pott retorts 

“I do indeed most sincerely u ish that some one of the doctor s 
pupils had prevented me from bemg engaged m this affair bv 
having published what, be says, they all knew, to vhich he 
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might have added, aiid they only, for the rest of the medical 
Avorld were so totally unacquamted with the subject, that mean 
and trite as my performance was, I received the thanks of many, 

I might say most of the practitioners of eminence, both in phy- 
sick and surgery, for it They acknowledged themselves pleased 
and informed, and thought that it furnished them with a new 
idea, and what is more, do still continue to think so, notwith- 
standing the doctor’s assertion ” (tbid—^ 153 ) 

Having spoken his mmd and presented his defense, Percivall Pott 
concludes his remarks by “closmg the door” to further part m this 
controversy, by wnting as follows * 

“As I did neither wcmtonly seek this dispute, nor begin it, so 
now havmg said all that I know, or think concerning it, I am 
determined never to write another word on the subject, I there- 
fore take my leave of it for ever, assurmg both Dr Hunter and 
his brother, that when I published my tract on the congenial 
hernia, I had no intention to anticipate either of them, or to 
prevent either of them from enjoying any reputation, or honour, 
\vhich might anse to them from their labours on this, or any 
other subject, on the contrary, when I presented my first treatise 
to the doctor, if he had been so friendly as to have hinted to me 
his suspicion of my having borrowed from Haller, or to have 
said, that he, or his brother, was then inquirmg into that part of 
the animal oeconomy, I would not only have given^him a true 
answer to the former, but should most probably never have 
prosecuted my inquiries into the latter, as I should have thereby 
known that the subject was in so able hands I wanted no repu- 
tation of that sort, but as I thought that I had accidentally hit 
upon a truth in M^hich mankmd were not a little interested, so I 
thought It my duty to publish it If my account was erroneous, 

It certainly deserved correction, but that correction might have 
been made vuth civility and candor, not m the manner in v hich 
the doctor, or his nameless pupil attempted it, if I had then been 
displeased, the fault Avould have been mine, and no blame could 
ha\e jusdy been laid on the corrector The man who is offended 
b\ a cn il offer of information, has more vanin* than sense, but 

of*! 'r"' "ord for he never apnin referred to this di'pute and in the third edition 

vinrt, ; published in 1769 Section \ Tic Co}tQcrial Herns contairs "Ot a 

'iPKie «ord eonccmmc the controversj 
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he M ho tacitly and tamely submits to an attempt towards ren- 
dering him contemptible (by whomsoever made) does thereb)’- 
become so ” {ibid — p 162 ) 

The controversy did not, however, end here, as '\^^illiam Hunter 
could not. It seems, allow Percivall Pott to have the last word Hence 
we find the former writmg “I read it [Pott’s defense], and found that 
we differ very widely in stating the facts upon which the whole dis- 
pute betu een us depends ” (Hunter, Wm —A SiippJeiuevt, etc , p iv ) 
“Yet, now that I have got all the light winch he has given me, when 1 
read over both accounts, and compared them together, I am still con- 
scious that mme is exactly true in exery particular, and that in his there 
are such mistakes and inaccuracies, as could not be expected from a man 
of his understanding and abilities, whether one considers him as a 
suigeon, or as an authoi ” (ibid ) A^^’dliam Hunter felt in duty bound. 
It seems, in “justice to the public,” as he says, as n ell as to himself, “to 
clear up the matter” by proving the truth of his accusauons This he 
attempts to do in A Supplement to the Fnst Tait of Medical Com- 
mentaiies (1764), which nas pubhshed m die year following the ap- 
pearance of Pott’s defense The treaose contains a most detailed account 
of the dispute, but presents no new evidence agamst Pott The text 
merely leiterates the charges Hunter had made and attempts to refute 
Pott’s arguments by an analysis of his statements and the furnishing of 
copies of affidavits from students and practiuoners to substannate his 
claims The ivhole treause seems to be as uncalled for as it is undig- 
nified, in Its cruel denunciation of a friend and fellow practitioner on 
insufiicient evidence The veracity of a man of standing in the com- 
munity is willfully attacked and he is openly accused of plagiarism 
and denounced as a prevaricator 

It IS not out of place, I thmk, m concluding this account, to add a 
feu" remarks upon the events that led up to the dispute and to analyze 
the claims put foiward by the contestants m this unhappy controversj'' 
The credit for recognizing the relationship of the testicle to the 
hernia sac, m the congenital type of oblique mgumal hernia, must be 
given to Samuel Sharp, u'ho, as we have seen, described the anatomical 
findings, but failed to identify its cause as being the result of a lack of 
embryological development 

There is no question that Albrecht von Haller was the first to 
demonstrate the relationship of the congemtal hernia to the descent of 
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the testicle, the progress of which he describes Mith accuracy except 
for the time of its occurrence William Hunter quite fairly acknowl- 
edges all of tbs m Medical Covnnentcoies 

O 

It IS true that there is much to be found m Percnall Pott’s two 
treanses that might make one beheve that he had read Haller’s article 
before pubhshmg A Tieatise oil Ruptwes in the year 1756, for he adds 
nothing new and contmues the false conception that the testicle de- 
scends after birth Pott, however, was, even at this time, the leadmg 
'jurgeon of London and known for his honesty and etbcal standing 
in the profession We must, m consequence, I believe, accept bs v ord 
that he had not known of Haller’s article when prepanng his treatise 
Against tbs statement, WiUiam' Hunter puts forth much wordy argu- 
ment, m wbch, though he produces no evidence to prove that Pott 
had borrowed information from Haller, he, nevertheless, points out 
the similarity of Pott’s account of the descent of the testicle and bs 
description of the congenial hei-nia, as he called it, to that given by 
Haller On tbs circumstantial evidence Wdliam Hunter attempts to 
convict his friend on the first charge of plagiarism 

The second charge, that Pott borrowed information to be used b) 
him, from the Hunters, can be, I thmk, as easily disposed of Both of 
Pott’s treatises on the congenial henna v> ere pubhshed, as has been 
noted, some years before the appearance of John Hunter’s article on 
the henna congenita However, Wilham Hunter assumed that he had 
established pnority on this subject for himself and his brother, because 
lie had mcbded some remarks on their observ^ations, concermng tht 
descent of the testicle and the henna congenita, m bs lectures durr* z 
the autumn of 1756 He further claimed, that he and his brother h^d 
both discussed tbs matter m detail with Pott at about the same time 
Pott, though he readily acknowledged the meetmgs, demed the detailed 
discussion of this matter, m fact he writes that John Hunter “spake 
ith the most cautious apprehensive reservedness ” Comparmg the sub- 
ject matter of Pott’s treatises with that contamed m John Hunter’s 
-rticle, one is at once impressed with the superior knowledge of the 
su ject, as laid down by the latter, and seeks m vam tboughout the 
"^tmer s treatise, without finding the least suspicion that its author had 
^ information that might have been acquired from Wilham Hunter s 
loT^^n discussions Pott had had with the brothers 

unter, on the other hand, presents a detailed account of hv 


painstaking investigation, the obsen'^ations he made and the conclusions 
he drew, in a scientific discussion which gives much information that 
IS new and corrects statements of others that v^ere false All of this has 
stood the test of time 

From the facts presented, one suspects that, in the first place, 
A'\hlham Hunter’s claim to priority for discovery in this instance rests 
upon an insecure foundation and, second, his case against Pott lacks 
sufficient evidence of proof If this is so, why, may we ask, did he make 
so public a matter of the controversy^ Perhaps it was a sense of dis- 
appointment and frustration on his part, at leammg of the publication 
of the article on congenial heiina, by Pott, when he and his brother 
M^ere just about to conclude their extensive and painstaking inquir}’- 
into the same subject He may have felt, it seems, that their work had 
been done in vam, though he should have realized that Pott’s account 
M'^as poorer and less extensive than theirs, where almost everj^- statement 
was backed by observed facts William Hunter, however, possessed 
great pride in his reputation and, as we have seen, an inordinate sense 
of justice, and being jealous, appears to have thought he should defend 
himself, especially since his old antagonist in Edinburgh, Alexander 
Monro pwms, had chided him for quarreling with Pott 

In ending, it might be added that, though today such a publicly, 
conducted controversy over a private matter would be considered vul- 
gar and uncalled for, this was not the case during the eighteenth centurv 
in England, when such disputes, with charges and counter-charges, 
were commonly aired m the public press 
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GENERAL PATHOLOGY OF 
TUMORS OF ENDOCRINE GLANDS 

The First Jmies Ewing Memorial Lecture* 

Howard T Karsner 

Director and Professor of Pathology, Western Reserve University School of Medicine 


gSHSHSZSHSSSE^HE nooces which appeared in many scientific journals 
both here and abroad after the death of James Ewmg 
make it unnecessary to itemize at this tune his many 
accomplishments and the high honors bestowed on him 
SzSHsasHSHSHsS Nevertheless I cannot refrain from recounting some of 
my personal recollections iMy acquaintance goes back to 1908, my 
fnendship to 1911 and my devoted affection to 1918, dates which I 
consider noteworthy m my professional life 

Among many other tnbutes, James Ewing is the only man twice 
elected to the Council of the Amencan Associauon of Patholomsts and 
Bacteriologists Durmg the 14 years of that serv'ice, my post as secrc- 
nrv gave me the great pnvilege of close association w ith him and I w as 
repeatedly a \\ itness to a fine intellect at w ork on professional and ad- 
ministrati\ e problems Determined m learning basic facts, keen m analy- 
sis of them and logical in arrnal at conclusions, he expressed himself 
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With cntical directness and conciseness, an example recalled with lasting 
admiration 

On many occasions I enjoyed and benefited by his hospitality, es- 
pecially at the Alemorial Hospital No visit to New York was complete 
unless I had his aid m histopathological diagnosis, nor was I satisfied un- 
less I had the opportunity to learn of advances in oncology presented 
with his background of great expenence and profound wisdom Without 
entering into details, I must say that I am proud of numerous kindnesses 
at his hands, proud that a great man would thmk well of me, proud 
that I had something to do with one of the honorary degrees conferred 
on him, and proud of his loyal friendship His undaunted courage and 
distmguished achievements in the face of physical handicaps and per- 
sonal tragedies, his utter devotion to his profession, his power of per- 
suasion, his critical judgment, his ideals, his humor, his modesty, his 
integrity of character and his wholehearted humanness must always be 
an mspiration 

Never given to pubhcaaon for its own sake and impatient with 
“pot-boilers,” Ewing’s interest in the dissemination of knowledge was 
contmuous He was by nature a teacher imbued with the behef that 
what he learned was well worth passing on to others This was shown 
m the deep understanding and clarity so evident in his book and in his 
numerous papers Although he never sought personal acclaim, he would 
have been much gratified by the establishment of a Memorial by his 
fnends and admirers Education and the improvement of knowledge by 
research were close to his heart In my opinion, he would have been 
especially pleased by the allocation to a lectureship of part of the funds 
which have been contributed, regardless of whether the lectures are in 
the field m which he attained fame or in other branches of science He 
himself took pleasure in the instruction of students, assistants and associ- 
ates and he had that greatest of attnbutes of a teacher, enthusiasm His 
name will be perpemated by his work, but the lectures will refresh the 

stimulus so well provided by his life and career 

It IS utterly impossible to express the sense of honor I feel in my 
selecnon to deliver the first of these memorial lectures I am touched to 
the heart by this distinction because of my admiration and affection or 
James Ewing and because of my lasting gratitude to him My contnbu- 
nons to the field of oncolog>>- are insignificant, but over the course o 
txvenr>^ years I hate had an exceptional opportunitv^ to learn about some 
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of the phenomena of tumors of endocrine glands I welcome the prni- 
lege of conveying to you the result of these obsen ations, not that they 
ha\ e intrinsic worth, but because they pro^ oke thought and ma\ stimu- 
late further investigations in many channels 

Embryology It is customary in discussion of neoplasia to consider 
the embryonal origin and development of the structures concerned 
However, the newer investigations of embryology have led to abandon- 
ment of rigid interpretations of derivation from the three embryonal 
layers On the basis of rridermal origins, many of the components of 
endocnne glands are evidently of epithelial nature This appears to be 
true of hypophysis, thyroid, parathyroid, pancreas and adrenal medulla 
The thymus is largely a mesoblastic denvati\ e, but the cells of Hassall’s 
corpuscles are epithelial in character regardless of their source The 
adrenal cortex is probably a mesoblastic denvative but the morphology 
of the cells is epithelial and that is true of certain aspects of their be- 
havior Although the primitive sex-cells are derived from entoderm of 
the hind gut, yet the development of the mature gonad appears to rep- 
resent a complex action of these epithelial cells and of mesoblast on each 
other, so that the final structure contains both components This leads 
to certain difficulties in the interpretation of some of the tumors of ovan' 
and testis Furthermore, the approximation of certain anlagen may be 
of importance, as illustrated by the tumors in the sella turcica dern ed 
from Rathke’s pouch This may be exemplified also m tumors of ovarj’ 
and testis composed of cells and structures which resemble those of 
adrenal cortex and the embryonal kidney The anlagen of kidney and 
adrenal cortex lie in the genital ridge near that of the sex gland and 
embryonal displacements or inclusions may possibly occur 

Genesis of the Tumors It is generally agreed that twm important 
factors are of significance, an intnnsic factor xvhich e\ idently prepares 
the cell for neoplasia and a realization factor which brings it about 
Heritable influences ha\e not been clearly demonstrated in connection 
w ith tumors of endoennes and there has been no satisfactor}’’ explanation 
of other intnnsic factors That honnones of one gland may lead to 
neoplasia in another is now undisputed and insofar as the affected gland 
IS concerned, that is an extrinsic or realization factor The lack of cer- 
tain hormones ma\ also be effectuc, probably because of release of 
inhibiting influences or because of disturbance of hormonal balance 
Tliat other extrinsic factors may operate is indicated b\ the expenmental 
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irradianon of young mice, uuth the development in later life of ovarian 
tumors, which have now been shown to be true neoplasms 

Discussion still centers about the exact cells of origm, especially as 
to whether they are mature, embryonal or dedifferentiated The tumors 
may contain cells which appear to be fully mature, as for example m 
the various forms of pituitary adenomas, the insular adenoma of the 
pancreas, and the cortical adenoma of the adrenal These have tinctorial 
properties and cytoplasmic consatuents like those of the adult organ 
Conversely, however, morphological anaplasia is not infrequent as in 
the dysgerminoma of the ovary and the embryonal carcinoma of the 
tesns 

An example of the controversies which may anse is the granulosa- 
cell tumor of the ovarj'^ There are those who hold that this tumor is 
derived from mature cells of the granulosa, and this is based on human 
material and experimental observations The intricacy of the reasoning 
is illustrated by the opinion that this tumor is denved from anovular 
nests of granulosa which persist in the mature organ Although not yet 
settled, there is considerable doubt that granulosa will contmue to exist 
without the presence of the ovum An observation of a tmy granulosa- 
ceil tumor m the hilum of the ovary where granulosa does not naturally 
occur led to the conclusion that the tumor could not have arisen in 
mature granulosa Others believed that the granulosa-cell tumor is de- 
nved from nests of mesenchymal cells which subsequently differenoate 
m the course of neoplasuc growth so as to resemble granulosa Based 
on the same experimental material m the mouse, one group favored 
origin from mesenchyme but another believed that the tumors originate 
in germinal epithelium Still other investigators, basing their view on 
experimental material of the same sort, ascribed the origin to undiffer 

entiated parenchyma n ^ k 

Another better known example is the tumor of the testis, called by 

some embryonal carcinoma and by others seminoma Many adhere to 
the view that this lesion is the result of a one-sided development o a 
testicular teratoma and there is good evidence in support There is no 
conclusive proof that the tumor is derived from seminal epithelium 
The fact that many patients secrete chorionic gonadotrophin seems to 

pomt toward teratomatous origm r ,.1 „ 

Still another example is the so-called interstitial cell tumor of th 
testis Although experimentally tumors of this sort have been in ucc , 
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yet there must still remain some question as to M’-hether the cells of the 
tumor in man are derived from interstitial cells or from included rests 
of adrenal cortical cells It is possible that assays of hormones m patients 
with these tumors may throw some Lght on dentation and nature 
They have defimte androgenic properties and if the androgens can be 
distmguished as of testicular or adrenal cortical ongin in a sujBScient 
number of cases, the situation may be 'clarified 

Even in those endocnne tumors which are composed of cells hke 
those of the mature organ, no statement can be made as to whether they 
are derived from embryonal nests, mature cells or dedifferentiated cells 
Nature of the Tumors Endocnne glands are subject to neoplastic 
growth derived from or resembling any of the constituent tissues Thus 
there may be benign tumors of epithelial or connecnve tissue origin, 
carcinoma, sarcoma and vanous forms of mixed tumors and teratoid 
growths These behave as do comparable tumors in other situations 
Even here, there are occasional instances of peculianties Thus in the 
thyroid, adenomas and adenocarcinomas occur which are morphologi- 
cally hke those of other glands However, the so-called metastasizmg 
struma is peculiar m that the gland may show hyperplasia or adenoma 
in which no clear features of carcinoma are microscopically evident 
Yet blood vessels are invaded and metastasis occurs 

Alany of the tumors are derived from tissues which are of epithelial 
character or derivation In the bemgn form these are usually called 
adenoma, even though they may have no acimc structure whatever 
Examples are found in the various forms of adenoma of the pituitary 
and the cortical adenomas of the adrenal Tlie malignant forms, how- 
ever, are called carcinoma without the prefix adeno Other tumors 
which are evidently derived from cells of epithelial origin arc not called 
adenoma or carcinoma Thus the peculiar neoplasms of adrenal medulla 
are named phcochromocytoma, chromaffinoma, sy'mpathicoma or gang- 
lioneuroma, and the malignant forms by common custom are indicated 
by the suffix blastoma, as pheochromoblastoma or sympathicoblastoma 
Then there arc tumors the origin of which is so obscure that they are 
named according to type of cell This is exemplified in the granulosa- 
ccll tumor and the theca-cell tumor, or thecoma, of the ovan* There 
arc still others in w'hich the \ eiy’- character of the cells is far from clear 
Here must be placed a tumor of the ov ar)* composed of large cells w ith 
a Iipid-containing vesicular cjtoplasm, cells which morphologically re- 
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semble both cells of the adrenal cortex and of corpus luteum These 
are sometimes called hypemephroid tumor, adrenal cortical adenoma, 
interrenaloma and have also been given the name masculmovoblastoma, 
a curious mature of morphological and functional terminology 

Malignant tiimois As indicated above, many tumors of endocrmes 
have the features common to tumors elsewhere which indicate whether 
they are malignant or non-mali^ant There are others, however, m 
which this distinction is not altogether clear The nietastasizmg struma is 
a case in point The pituitary adenoma is usually localized m the gland 
or if large is confined by the capsule of the organ Yet there are occa- 
sional instances in which capsule is penetrated and surrounding bone 
mvaded Thus the tumor has at least one important feature of mahgnant 
disease, namely mvasion However, it is usually impossible by micro- 
scopic examination of the tumor itself to detect a pattern of arrange- 
ment, pleomorphism of cells, abnormalities of mitoac figures or other 
features common to mahgnant rumors which would lead to a posiDve 
diagnosis In some of the pheochromocytomas of the adrenal, pleo- 
morphism IS conspicuous, but the tumor is fully encapsulated, does not 
metastasize and does not recur after removal Yet invasive tumors of 
this order will have microscopic features identical with the non-mahg- 
nant form Metastasis of some of the malignant tumors, such as the 
neuroblastoma of the adrenal or the carcmoma of the thyroid or the 
chonocarcmoma of the testis may be widespread, but certain other 
tumors, such as the malignant granulosa-ceU tumor of the ovary, may 
show but little tendency to early or extensive metastasis 

Recurrence after removal poses a special question Not long ago a 
pheochromocytoma of the adrenal was removed surgically m one of 
our clinics, but at operaaon a smaller tumor of identically the same 
nature was found near the renal pedicle No answer can be given to the 
question as to whether this smaller mass was metastatic or originated 
in an aberrant medullary mass The presence of supernumerary or aber- 
rant adrenal tissue is well kno.wn and confuses the pathologist when 
he IS confronted with the problem of metastasis, recurrence, or a new 
tumor m an accessory site 

Reports on granulosa-cell tumor of the ovary indicate recurrence 
in as much as 38 per cent of the cases Whether this is actually recur- 
rence or the development of a new tumor is an open question If this 
tumor IS actually derived from mesoblasnc cell rests with the potentially 
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of de\ eloping into cells a\ ith the morphology of granulosa, there is the 
distinct possibility that what is thought to be a recurrence is a new tumor 
denied from another cell rest This is emphasized by the fact that 
granulosa-cell tumors have been found primarily in broad ligament and 
hilum of o\ ary In order to be sure that there is recurrence, evidence 
must be adduced to show that the original tumor had mahgnant fea- 
tures The difficulties in this direction have been indicated above When 
penetration of capsule, direct invasion and metastasis are present, the 
diagnosis is unquestioned Yet these may not be evident m a surgical 
specimen As the result of a large experience, I have formed the opimon 
that in many of the peculiar tumors of endocrine glands, the most 
distmctive feature of mahgnant disease is mvasion of the capsule rather 
than alterations of cytology Before accepting a diagnosis of recurrence, 

I would wash to have clear indications of malignant disease m the 
original tumor 

Thus It IS evident that percentages of benign and mahgnant forms 
of several of the tumors of endocnnes must be determined by cntical 
analysis of all the facts available 

Place of Fmictton in Identification Although some of the tumors 
of other glands may exhibit function of a sort, as in mammary neo- 
plasms, yet special forms of tumors of endocnnes display funcaonal 
activities which are identical with or closely simulate those of the gland 
from which the tumor is derived This necessarily brmgs the oncologist 
into the field of endocrmolog}'’ However, he recognizes that just as 
there are unexplored areas of oncology, so there is much yet to be 
learned about endocrinology Internal secreaons are subject to metabolic 
changes, and what is recovered m the blood or unne is not necessanly 
the exact substance produced by the gland Methods of assay have been 
vastly improved, but the techniques for the most part are as esotenc as 
the field itself Simplification without loss of precision, and even im- 
proved accuracy, are essential to more widespread use Furthermore, the 
entire series of chemical changes up to the pomt of excretion must be 
understood Complete knowledge of these factors provides the only 
satisfactory explanation of functioning endocnne tumors 

The content of hormone in a gi\ en tumor may gi\ e a clew' as to its 
acm irv', but there remain the quesnons as to w hether the tumor secretes 
a normal hormone in excess, w hether the hormone is m its original form 
w hether the material extracted represents formati% c constituents for 
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producnon of normal hormones, whether there is a pattern of constitu- 
ents which may be sigmficant, and whether the tumor serves principally 
as a storage place Extractions from tumors often yield such mmute 
amounts of steroids or hormones that distribution of fractions cannot 
be determined The use of autopsy material is limited by the fact that 
by the time of death what appeared originally to be disease of one gland 
has usually become polyglandular 

Thus the most productive studies are those made during the life 
of the patient Yet even so, the tumor must be identified morphologi- 
cally There are instances in which morphological diagnosis is difficult 
or even impossible What then can be done^ It seems like arguing in a 
circle to say that a tumor devoid of specific morphological characteriza- 
tion belongs in a certain group because it has exhibited the functional 
effects ascribed to that group Exact information cannot be collected 
or analyzed on that basis It were better to leave such tumors unclassi- 
fied than to read into them interpretations which are largely hypotheti- 
cal Although It must be admitted that cenam clinical complexes with 
definite functional manifestanons, as for example some of the disorders 
of cardiac conducuon, cannot be given a clear cut morphological back- 
ground, yet It IS certain that most diseases have an identifying morbid 
anatomy This serves both pathological and experimental investigations 
The disease induced m. animals must closely resemble that of man, if 
satisfactory deductions are to be drawn There is no good reason why 
this docs not apply to functional endocrine tumors, and much of what 
follows IS based on that premise 

Moiphology The functional tumors may be incorporated in a gland 
without either encapsulation or pressure effects on the rest of the organ 
This is particularly true of some of the pituitary adenomas In such an 
instance, however, the question often arises as to whether the lesion is a 
localized hyperplasia or a neoplasm Usually this question is resolved 
only by the personal opinion of the observer However, xthen the 
growth replaces the entire pituitary and attains such size as to produce 
enlargement of the sella turcica, there is no dispute, but even in these 
instances there may be a surrounding run of non-neoplasoc cells When 
the lesion is definitely nodular, morphologists generally agree that it is 
neoplastic, as for example, the thyroid adenoma, but funcaonal studies 

may not entirely support this view 

Other tumors may grow in part of a gland and displace other parts 
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Thus the cortical adenoma of the adrenal may be partly surrounded 
by other parts of the cortex and the medullary pheochromocytoma 
sirmlarly partly surrounded And this is true of these tumors even when 
they have a diameter of several centimeters 

The shape of the tumors is generally spherical, but as elsewhere, 
the configuraaon of the organ or the influence of surroundmg structures 
may modify the form As a rule the outer surface is smooth, but there 
are curious exceptions Tumors of pituitar)% of thymus, of parathyroid, 
of adrenal and of testis usually have a smooth surface The granulosa- 
cell tumor of the ovary when small may be smooth but the larger tumor 
is nodular Yet the theca-cell tumor of the ovary usually has a smooth 
surface Testicular tubular adenoma of the ovary is usually nodular, but 
sarcomatoid and mixed forms of arrhenoblastoma have a smooth surface 
The capsule of these tumors is usually the capsule of the gland 
rather than one stimulated by the presence of the tumor A noteworthy 
exception is the thyroid adenoma 

Cytology has been commented on in reference to mahgnant charac- 
ter The cells may be uniform and resemble those of the mature gland, 
but departures are frequent Pleomorphism and active mitosis may occur 
in tumors which do not behave as malignant neoplasms Thus, as has 
been said above, it is often impossible on the basis of cellular form or 
arrangement to distinguish between bemgn and malignant forms 
Just as ductless glands are richly vascularized, so are most of the 
tumors of these organs There are of course wide variations m this 
respect, but the adrenal tumors are noteworthy for plentiful blood 
vessels Although not uniformly true, the malignant tumors are generally 
more richly vascularized than the benign forms The blood vessels are 
small and for the most part of capillary size Occasionally there are 
large vascular spaces lined only by endothelium Consequently some 
of the tumors may exhibit hemorrhage and necrosis, and subsequent 
hematogenous pigmentation Naked unhned a ascular slits may occasion- 
ally be obsen ed but ha\ c little siimificancc as an indication of malismant 
character There is no clear indication that the tumors accompanied by 
hormonal disnirbance are more richly vascularized than are others 
Chemical components These ha\c not been studied extensnely 
Attention, how c\ er, has been paid to hpid content of the cells of certain 
of the tumors, without throwing great light on their origin Certainly 
exact chemicil anah'sis is to be preferred abo\e histo-chemical tech- 
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niques Attempts have been made to distinguish between the Iipid 
content of the granulosa-cell tumor and the thecoma of the ovary 
but no truly significant differences have been disclosed The study of 
the lipid content of cortical adrenal tumors and of the so-called inter- 
stitial cell tumors of the testis has given no satisfactory information 
Even if the lipid content of the normal human adrenal were definitely 
known, there is no assurance that neoplasDc cells of that gland would 
be chemically identical Nevertheless, further studies may ultimately 
throw some light on the nature and probable origin of some of the 
functional endocrine tumors No special information has been obtained 
by examinations for glycogen Thyroid tumors have been found to 
Contam lodin and thyroxin in amounts approximating those of the 
active gland 

Content of homiones Certain insular tumors of the pancreas, in- 
cluding adenoma, carcinoma and its metastases, contain a substance 
which behaves as does insulin and the clinical manifestations are not 
distinguishable from those of hypennsuhnism That these neoplastic 
cells produce an insulin exactly identical with that elaborated by the 
normal islet cells has not yet been established With an adequate amount 
of tissue It should be possible to isolate the hormone in crystalline form 
Then a statement could be made as to whether the neoplastic cells pro- 
duce true msulm 

Medullary tumors of the adrenal contain adrenalm and probably 
produce it, and the pressor substance discovered m the blood of the 
patients with spasmodic hypertension behaves pharmacologically as does 
adrenalin 

Estrogemc and androgemc substances have not been identified in 
the cortical adrenal tumors, even though androgenic substance has been 
demonstrated in the urine of patients with virilizing tumors or with 
cortical hyperplasia 

Granulosa-cell tumors of the ovary have been shown to contain 
estrogenic substance in amounts equal to or greater than is true of the 
ova^^^ but this has not been proved to be alpha estradiol 

The content of thyroxin in thyroid tumors has been mennoned 
Without maintaining that this is the one effective hormone of the th) roi 

None of these obsen^ations has yet established positively whether 
the tumor elaborates the hormone or is simply a place of storage, but 
the former seems likely In certain measure, however, the same may be 
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said of the non-tumorous gland 

T mctorial Pi operties of Cells Chromophobe adenomas of the pitui- 
tary produce signs and symptoms because of their mass The same may 
be true of acidophilic and basophilic adenomas In addmon, however, 
the acidophilic adenomas are commonly associated with acromegaly 
Thus It IS assumed that the acidophilic cells produce the growth pro- 
moting honnone of the gland There are rare instances of acromegaly 
in which the adenoma is not acidophihc This is explained by the state- 
ment that the cells have become so exhausted that they no longer take 
the acid stain, which may well be true There is no conclusive proof 
of the explanation and doubt is thrown on the complete vahdity of the 
origmal assumption Of course, improper hxauon and faults m stammg 
technique may be responsible, but that statement also begs the issue 
It IS conceivable, however, that cells ongmally acidophihc may, when 
they undergo neoplastic proliferation, lose their tmctonal pecuhanty 
without alteration of their functional capacity Furthermore, if as has 
been suggested, the chromophobe cell is the precursor of the acidophihc 
and basophilic cells, an adenoma, not acidophihc, may perhaps be looked 
upon as made up of immature cells without fulfillment of potenaal 
morphological differentiation but with the functional capacity of the 
mature cell 

Basophilic adenomas of the pituitary are commonly associated Mith 
Cushing’s disease, but there are instances of the disease m which no 
such adenoma is found Much more uniform is the coincidence of cor- 
tical hyperplasia of the adrenals In one of our cases, the cortical hyper- 
plasia was extreme and only by senal section was a tmy clump of 
basophilic cells discovered m the pituitar)’^ This was so small that 
reasonable question was raised as to whether it was a focal hyperplasia 
or a neoplasm A recent study points toward the view that Cushing’s 
disease is the result of funcuonal disturbance of the hypothalamic region 
and that the basophihc adenoma w'hen present, e\ en wath the hyahni- 
zation of cytoplasm of basophihc cells, the so-called Crooke change, is 
secondary, as is probably true of the cortical adrenal hj'perplasia 

There is ample eiidcnce of the fact that the production of insulin 
IS goiemed by the beta cells, yet the msular tumors of the pancreas 
maj contiin but few cells with cliaractcristic beta granules The ques- 
tion then arises as to whether the cells which constitute most of the 
tumor are dens am es of original beta cells, morphologicalK altered in 
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the course of neoplasnc proliferation, whether they onginate m other 
insular cells which have assumed new function, or whether they are a 
new race 

It has been claimed that cortical tumors of the adrenal, accompamed 
by vinhzaaon, contain cells peculiar m their affimty for fuchsm, the 
so-called fuchsmophile cells, and there is no doubt that such cells exist 
The interpretation that they deal with virihzation, however, is not suffi- 
ciently well founded The stammg techmque can be mampulated so as 
to show these cells in the common non-functional adenomas of the 
adrenal cortex and indeed in medullary tumors, as well as m other 
organs of the body At least, the associaoon of fuchsmophile cells and 
vinlization is not proved 

Physiological Manifestations The effects of the functional tumors 
of the endocnnes are necessarily related to their production of hor- 
mones, natural or altered, but it is not necessary to assume that these 
act direcdy upon other endocnnes or upon other tissues or organs It 
may be that m many mstances the effects depend upon alterations of the 
mtemal environment of the body In this sense, certain glands may act 
as synergists or antagonists Ovary and adrenal conex are said to be 
synergists If this be so, hyperfunction of the ovary, as mimicked by 
prolonged injections of estrogens, may lead to broMOi degeneration 
of the adrenal cortex, probably a manifestation of hjyofuncnon of 
adrenal cortex, whereas mhibition of ovarian secreuon by ablation is 
often followed by nodular hyperplasia of the adrenal cortex, probably 
as an index of hyperfuncnon The former effect may well be due to 
direct effect of estrogens, whilst the latter is probably the result of an 
alteration of internal environment It must be said, hovever, that this 
example is not accepted by all endocrinologists and that the pnncipal 
examples of synergism are to be found in certain internal secretions of 
the pituitary, eg, the nvo gonadotrophms An example of antagonists 
is to be found in pancreatic islets and adrenal medulla Acave funcaon 
of the latter raises blood sugar, but insuhn lowers it Lowermg of the 
blood sugar by insulin stimulates the adrenal medulla, but this stimulus 
IS due to the blood sugar level, an alteration of mtemal environment, 
rather than directly to msulm 

There must also be involved a state or condition of receptors for 
hormones or receptors for the snmuJus of altered internal environment 
This appears to be illustrated m the statement that acidophilic adenoma 
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of the pituitary is accompanied by gigantism if it occurs m early life 
and by acromegaly if m later life The importance of the state of re- 
ceptors IS probably a general principle of endocnnology as witnessed 
also in such manifestations as unilateral exophthalmos m Graves’ disease 
and in the occurrence of unilateral gynecomastia 

As said above, the products found in blood and unne are not neces- 
sarily the exact hormones produced by the glands All these facts must 
be recalled m any mterpretation of clmical phenomena 

Vmhzatton This is broadly interpreted to mean sexual precocity in 
males and the appearance of certain masculine characters in fefnales 
In connection with the latter it must be recognized that some women 
are hairy, broad shouldered and have deep voices, evidently on the 
basis of constitution and heredity It is a mistake to assume that they 
. harbor virilizing tumors, although it must be admitted that the features 
may be due to endocrme disturbance 

Precocity in boys may accompany cortical adrenal tumors and the 
so-called interstitial-cell tumors of the testis The boys are above aver- 
age stature and have an advanced bone-age and mental age The face 
IS mature in appearance and the voice deep Someumes the boys have 
a slight beard Hair grows in axilla and on the chest, and a male es- 
cutcheon appears Tlie external genitalia are large and erections arc 
more frequent than wmuld be expected for the age Although it has 
been said that ejaculations containing spermatozoa have been observed, 
this seems unlikely, because if there is an excess of male sex hormone 
spermatogenesis should be depressed 

Virilization of females occurs m children, in young women, and m 
some measure m older w omen It is an accompaniment of cortical adrenal 
tumors and of tumors of the ovar}'^ especially the arrhenoblastoma and 
the so-called hypemephroid tumors The clinical features in children 
include those of the so-called adreno-gemtal s}ndrome, such as broad 
shoulders, narrow hips, growah of hair in axilla and on pubis, prominent 
mons veneris and large clitoris Musculature is well de\ eloped and in 
these cases, as in the precocious bo\s, the figure is indicated b\ the 
tenn “infant Hercules ” The voice is sometimes deep 

In young women, after the menarche, the physical signs described 
abo\e as occurring in children are much the same but may be noted 
as a distinct change from pre\ious feminme characters Included also is 
amenorrhea Naniral libido ma\ be presen ed, maj be absent, or is said 
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m some cases to be inverted In \\ omen past the menopause, the principal 
manifestation is hirsutism, which may be accompanied by deep voice 
and enlarged clitoris 

In children, the tumor is usually the cortical adrenal tumor In young 
w omen it may be either that rumor or one of the ovarian neoplasms 
In older w omen, it is frequently the hypernephroid tumor of the ovat) 
Feimvjzatioii This term is only relaove and subject to wide mter- 
pretation It may be taken to include precocity in girls, acquisition of 
female characters in sexually immature adult females, so-called rejuve- 
nation in women in post-menstrual life, and the production of certain 
somatic changes in males 

Sexual precocity in female children is well illustrated by the effects 
of the granulosa-cell tumor of the ovar}’^ The child may show increased 
stature, but the more staking change is m the bodily configuration with 
broad hips, long fingernails, enlarged breasts, grow'th of hair on pubis 
large mons veneris and large clitoris Associated is penodic uterme 
bleeding, usually scanty, lasting a day or two and recurring every three 
or four v'eeks In order to interpret these features as those of premature 
sexual development in the true sense it would be necessary to have 
ovulation with the flov' Ovulation has not been proven and is unlikely 
if there is an excess of estrogenic substance in the blood By investiga- 
tion of human subjects and expenmental ammals there is little doubt 
that there is an alteration of internal environment due to production of 
estrogenic substance by the tumor 

However, similar changes may be observed with cortical adrenal 
tumors, with pitmtary tumors, with alteration of pitmtary function and 
with lesions of the hypothalamic region Also, it must be recalled that 
in most cases of precocity no tumor or other organic basis is found 
Women of post-menopausal years are said to be rejuvenated, but 
this term is literally incorrect Tlie principal phenomenon is irregularly 
periodic or continuous uterme bleedmg The atrophic ovary cannot 
produce ova and the bleedmg is necessarily anovulatoty’^ The patients 
do not regularly show psychic or other manifestaaons of a return of 
sexual life The associated tumor is usuaUy the granulosa-cell tumor of 
the ovary 

Rarely women attam adult life ivith none of the primary or second- 
ary sex characters This may be due to hypophyseal dysfunction or 
absence or failure of development of ovaries In one instance, a woman 
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30 years old developed a chonocarcinoma in the pelvis, exact ongm 
not determined, and then had enlargement of breasts, growth of pubic 
and axillary hair, and irregularly penodic but shght uterine bleedmg 
Postmortem examinauon of the pelvic organs disclosed no ovanes and 
the bleeding must have been anovulatory There was an mcreased out- 
put of chonomc gonadotrophin and of estrogen with suggesuve increase 
m pregnanediol, but no mcrease in 17-ketosteroids Thus the somatic 
changes are explained Other comparable cases have been reported but 
vnthout the assay of hormones 

So-called feminization in males is rather a reduction m maleness 
than a sexual inversion The principal changes are atrophy of testes, 
reduction or absence of libido and gynecomastia These have been de- 
scribed in two cases of cortical adrenal tumor and are frequent m cases 
of choriocarcinoma, either in testis or in extragenital position In a fev 
cases, assays have showm increases in chorionic gonadotrophin and of 
estrogens Of interest is the fact that the gjmecomastia is usually bi- 
lateral, in contrast to the frequency of unilateral gynecomasaa in cases 
without obvious endocrine changes 

Blood pressicre Changes in blood pressure are usually accompamed 
by other phenomena Thus, with the spasmodic hypertension observed 
with tumors of the adrenal medulla, usually not malignant, there are 
often headache, dyspnea, nausea and vomiting, vasomotor phenomena 
glycosuna and collapse These correspond to the phenomena produced 
by overdosage of adrenalin Tlius it may w ell be assumed that at inten'als 
there is an increased output of adrenalin by the tumor Occasional in- 
stances of continuous hypertension haa e been reported This might v ell 
be due to liberation of adrenalin, in the sense of a continuous infusion 
Although repetition of effectn e doses in experimental animals is fol- 
low ed by reduced elexation of blood pressure, this phenomenon is not 
obsened if the doses are minute as \aould be true in infusions o\er a 
long period In some of these cases the persistent h\ pertension may be 
incidental 

Persistent In pertension occurs in piticnts with Cushing’s disease bur 
as indicated abo\c, the basophilic adenoma of the pituitarv has not been 
eonclusu eh show n to be the priiiiaiw c\ ent In some instances, acute 
ind chronic irtcnolir disease has been found in the kidne\s, but this is 
b\ no means regular and cannot explain all cases It occurs frequenth 
with adrenal cortical tumors probabh due to exccssne production ot 
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steroids Although experimentally desoxj-coracosterone acetate will 
produce elevation of blood pressure, it has yet to be shown whether 
deso^comcosterone or some other steroid operates m the tumor cases 

Metabohsiii Increased basal metabohc rate accompames certam 
adenomas and some of the carcinomas of the th)Toid and is evidently 
due to production m excess of tliyroid hormone There is some dispute, 
how^ever, as to w^hether this mcreased producnon is solely by the tumor 
or by the gland as a -whole 

Certainly the metabohsm of sugar is altered by the acmnty of certam 
adenomas and carcmomas of the pancreatic islets Depression of in- 
sular function may occur with other tumors Diabetes is a frequent 
accompaniment of tumors of die pitmtar)-, of Cushmg’s disease and of 
tumors of adrenal cortex The temporar)* glycosuna which may be 
associated wnth parox)^sms due to pheochromoc)Toma is not a true 
diabetes 

Fat wetabohsm may be altered m both direcaons The loss of fat 
m h}*perthyroidism appears to be due to increased metabohc rate rather 
than to direct effects of the hormone Obesity occurs in connection 
wnth adrenal cortical tumors and some of the ovarian tumors 
Dystrophia adiposogemtalis (Frohlich’s s)'ndrome) may sometimes be 
associated wnth tumors, but this is not always true A^'liat part hormones 
play IS somew^hat uncertain, but the removal of vinhzmg tumors m 
young wmmen is foUow^ed by deposit of fat in breasts and about hips It 
has been showm that the fat deposits can be utilized m metabolism as m 
other fat Although paaents with Cushmg’s disease may appear to be 
obese, as exemplified m the “moon face,” there is a mass of opmion to 
the effect that edema plays a larger part than accumulation of fat As 
wndi other people, paaents wnth endocrine tumors may become obese 
because of overeatm? and lack of exercise 

Protem metabohsm In h)'perth}*roid states, such as may accompany 
thyroid tumors, there is an mcreased destrucnon of proteins as mdicated 
by augmented excreaon of mtrogenous products m the urme In certain 
diseases in w hich diabetes is part of the picture, protem may be utilized 
m the producaon of glucose Tins gluconeogensis may be responsible 
for loss of cutaneous resihency and the occurrence of abdominal striae 
and cuas marmorata m Cushmg’s disease Perhaps muscular weakness 
may have the same cause It has been called upon to explam osteoporosis 
and certam other phenomena 
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Electrolytes In occasional cases of Cushing’s disease, chloride and 
potassium are affected, but there is no regularity as to mcrease or de- 
crease The importance of tumors of the parathyroids to calcium and 
phosphorus metabolism is well known Experimental evidence mdicates 
that these changes are due to the hormone of the parathyroids and that 
the changes m bones and the formation of renal calculi are the result of 
the concomitant alterations of mtemal environment 

Growth As has been mentioned, growth is promoted by pitmtary 
tumors, especially the acidophihc adenoma, by some of the cortical 
adrenal tumors of early life and perhaps by ovarian tumors m childhood 
Experimental mvestigations of the effects of various hormones some- 
times yield contradictory results and show variations m different species 
Thus there is difficulty in applying these studies to man There is prob- 
ably a considerable mterplay on the part of different glands and a 
synergism of different hormones of the same gland, as for example, the 
pituitary Thus it is said that the gromh hormone of the pituitary is 
favorably influenced by other secreaons of the pituitary In addmon 
there are probably also genetic factors of significance 

Concluding Covnnent Endocrine glands may be the seat of primary 
and metastatic tumors such as occur in other structures, but in addmon 
there is a relatively small number of neoplasms of these glands which 
display striking functional activity In the sense that hormones are 
soluble products of specialized tissue, Mhich through the circulation 
affect other tissues, the tumors undoubtedly produce hormones, bur m 
many instances there is no proof that these are idenucal \\ ith hormones 
produced by the normal gland The clinical and metabolic effects are 
generilly like those of natural hormones However, there are vanations 
even w ith the same type of tumor, w hich suggest either departure from 
the natural chemical composition, alterations m metabolism of the 
hormone itself or changes in receptor mechanisms, or combinations of 
these factors Nc\ erthelcss, the clinical picture and a arious methods of 
cwmination of the patient may lead to successful surgical or other forms 
of treatment Most of the tumors can be idenafied morphologically 
ITc endocrinologist may ultimately proiidc the clew to the positnc 
dngnosis of those neoplasms of endoenne glands vhich still puzzle the 
morphologist and clinician As is true of other fields of medicine, in- 
telligent cooperation is the key to further progress 
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Edward B Schlesinger 
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■"^N the basis of his expenments, Claude Bernard^ concluded 
that curare acts upon neither nerve nor muscle but upon 


an entity we call today the myoneural junction This 
concept IS still acceptable He then outhned future in- 
;S vestigation m statmg that it was first necessary to isolate 
the active chermcal prmciple of the crude drug, after which the crucial 
expenment would be to determme the nature of its action, physical or 
chemical, on the myoneural junction- The first important step was 
taken by Kmg,^ and Wmterstemer and Dutcher,’* in isolatmg and iden- 
ofymg the pure crystalhne tubocuranne Previous to this, knowdedge of 
the alkaloid was confused both as to exact botanical ongm and pharma- 
cologic properties Now for the first time it was possible to evaluate 
a curare of known purit)'^ and predictable effect The final step, or de- 
termmation of its mode of action on the myoneural junction, is sail 
mcompletely realized 

Tubocuranne belongs to a group of compounds knowm as quater- 
nary ammonium salts In general, these salts exhibit the property of 
paralyzmg neuromuscular conducnon at the myoneural juncaon “ The 
majority, however, have other properties which overshadow and ob- 
scure this action Almost alone among them, tubocuranne, in certain 
concentranons, has a pure myoneural junction effect 

What do we know”^ of this property’ It is most probably related to 
the configuranon of the molecule rather than merely to chemical com- 
position Acetyl chohne and prosngmin have similar configuranon and 
under certain circumstances can be made to exert a curariform effect, 
and conversely, curare can be made to cause a muscle twitch ® The 
physical chemists have showm that molecules of this stereochemic type 
exert specific effects on vital membrane structure Further study of these 
membrane phenomena wiU undoubtedly add to our knowledge of how 


* Prc‘;cnted 16 Apnl 1946 before the Section of Medicine of The New York Academy of Medicine 
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the quaternary ammonium salts act The imphcaaons of these facts are 
of physiological import because any data about the nature of neuro- 
muscular conduction throws light on the entire problem of synapoc 
transmission m the central nervous system 

The Nature of Curare Block 

Let us briefly outlme one hne of reasoning based on e\penmental 
facts The myoneural junction is an excitable membrane A transmitter 
substance, whether it be acet}d choline or local action currents, mduces 
a potential by actively depolarizmg the junctional region Normally, 
this depolarization reaches a cntical value and produces the muscle spike 
by spreading electronically and depolarizing the neighbormg area In 
fully curansed muscle, this so-called endplate potential rises to a sub- 
threshold level and then decays without imnatmg a muscle response 
If curare merely paralyzed skeletal muscle in this manner, it would have 
little chmcal value m the type of cases to be discussed here However, 
the size of the endplate potennal depends, to some extent, on the con- 
centration of drug Therefore, the degree of block can be con- 
trolled Frequencies above a critical range, or abnormally sustamed, can 
be blocked, while those of different charactenstics will soil evoke a 
normal muscle twitch Since the normal excitatory state at the junctional 
membrane depends on rapid reversibihty of polarization, any mechanism 
which either reduces this capacity or maintains the membrane in a single 
phase for abnormal periods of time acts as a depressant Such a process 
may explam xvhy in certam concentrations acetyl chohne and prosagmin 
are depressants of neuromuscular conducuon 

These obsen’’ations underlie the present day concept of curare thcr 
apy We do not attempt to paralj'ze the myoneural junction, but merely 
to create a block to the abnormal impulses imposed upon the myoneural 
junction by the disease process It is thus perfectly feasible to obtain a 
rhenpeutic effect v ithout loss of voluntar}'- pov er 

TuiRVPitTir Appurxiioxs 01 Clrxrf Action 
H hat /«■ r/’t Llniical laliie of these \act^^ 

Rc\ic\\ of the htcruurc rcicals tint since the imd-nineteenth cen- 
tur\ curirc has had sporadic clinic il trials '' " Because of its narrow 
thenpeutic mirmn md e\ incscent effect its usefulness except in sen 
skilled hands Ins been sinrph limited in spite of i sound pin siological 
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basis 

With aqueous solutions an effective clinical response is usually asso- 
ciated with unpleasant side effects Absorption is followed by 

high concentration and rapid elimmanon At such high concentration, 
central and peripheral effects occur concomitantly Prolonged duration 
of effect at optimal levels of concentraaon is thus impossible In an 
attempt to avoid the toxic responses and prolong the desired effect, 
various vehicles were tried in this study A suspension of d-tubocuranne 
chloride in white wax and oil proved best Percentage composition was 
based on clinical assay in an attempt to achieve adequate peripheral ac- 
tion without superimposed central phenomena or paralysis The propor- 
tions in use today are 3 per cent tubocurarine m 4 8 per cent wax in 
peanut oil One cubic centimeter of the suspension contains the equiva- 
lent of 175 units of standard curare 2° The alkaloid is stable and not 
affected by sterilization It is well standaidized and its action predictable, 
milligram for milligram The suspension is given either by the subcu- 
taneous or mtramuscular route 

The present series consists, at the time of writing, of 1500 injections 
ranging from o 4 to 2 5 cc of suspension in a group of 200 patients 
Dosage requirement seems only vaguely related to body weight, but 
directly to disease entity Duration of effect has been from 24 to 168 
hours, and likewise related to the type of pathology It is obvious that 
the effect seems prolonged over the period that curare is present in the 
body in perceptible concentrations This curious fact is bemg investigated 
m the laboratory but unfortunately work is slow because no adequate 
method of blood level determination has been discovered 

The following types of pathology are represented m this series 

I Muscle Spasm, as in (a) direct trauma to muscle, (b) low back 
syndrome, (c) orthopedic deformities with reflex spasm, (d) myositis, 
(e) arthritis 

II Spasticity, as in (a) degenerative diseases of the central nenmus 
system (i) multiple sclerosis, (2) disseminated sclerosis, (3) familial lat- 
eral sclerosis, (b) spinal cord injury, (c) cerebrovascular disease, (d) 
tumors of the brain and spinal cord 

III Spasticity with dystomc features (Little’s disease, cerebral di- 
plegia) 

IV Dystoma and Athetosis 

V Rigidity, as in (a) Parlonson’s syndrome 
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Figure 1 IS an attempt to correlate statistical!} the comparative 
therapeutic efficiencr and dosage requirements in the various 
types of patholog} represented in the senes It is apparent that 
spasm and spasticit} respond much more readilv than the more 
complicated neuromuscular mechanisms Dosage requirement 
roughi} follows an inverse pattern except in rigiditj Dosage 
levels in rigiditv differ m bemg a function of therapeutic re- 
sponse Within the hraits of strikingly earlv toxic signs and 
symptoms 


Therapeutic Results 

I Muscle Spasm Since curare is a physiological muscle relaxant, it 
IS not surprising that spasm responds so well The vicious cycle of pam 
and muscle spasm is well known, as is the rapid rehef afforded by any 
means which serves to break up this cycle In this series, we have seen 
all degrees of spasm yield to treatment, although where the pam was 
based on root compression, residual root pain remamed after complete 
reduction of reflex muscle spasm This response is useful diagnosncaUy 
m ruling out root compression as a causative factor m a chmcal picture 
If, after treatment, pam of radicular type persists m spite of marked 
diminution of spasm and diffuse pam, it is probable that root compres- 
sion IS the underlying cause On the other hand, m orthopedic disturb- 
ances with reactive spasm, all the pam except focal pam or tenderness 
at the site of disease seems to disappear 

So many common disorders, based on the wear and tear of our mode 
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of life, are accompanied by muscle spasm and pain that the usefubess 
of a drug of specific value in such conditions needs no elaboration 

A case demonstrating the value of curare in oil in muscle spasm 
accompanying low back syndrome is cited 

A 48 year old male, member of a medical college faculty, over a 
period of years has had occasional lumbosacral pain with moderate 
muscle spasm These attaclts ere self limited and disappeared w ithout 
residue In recent years patient has grown much hea\ ler and has led a 
more sedentary existence In Februar)^ 1946, he began to note recur- 
rence of lumbosacral pain This became increasmgly severe over a period 
of days and patient was admitted to the hospital On mild sedation, bed 
boards and rather haphazard traction, he improved enough in three days 
to be discharged X-ray exarmnation had revealed an unstable lumbo- 
sacral joint with proliferative arthritis in the joint region Two days 
later pain had increased to its former severity and patient tv as again 
hospitalized Muscle spasm at this time tv as more pronounced, and pa- 
tient ttas in constant severe discomfort, in all positions Tracnon ttas 
remstituted without relief Morphia and sedaaon were used m large 
doses The orthopedic attendant advised a body spica, full length, and 
this was applied The patient complained more and more bitterly, re- 
mained sleepless, and umelieved by any form of medication At the end 
of four days spinal anesthesia tt as contemplated m a heroic attempt to 
reduce the marked muscle spasm of the entire low back region with the 
accompanying severe pain A tnal of curare m oil was agreed upon 
instead One cc of the suspension ttas given in the right buttock Two 
hours later the patient stated that his back muscles had relaxed and at 
the same time, the accompanying generalized pain had t amshed The 
reduction w as immediately demonstrable on examinauon Panent now 
noted only focal pain on motion at the lumbosacral articulation Relief 
of pain w as follow ed by adequate rest w ithout medication The patient 
became less tense, began to eat, and regain his normal equilibrium How - 
ever, by the third day, in dread of a recurrence, he requested a second 
injection The same dose of drug was gn en at this time and again three 
days later The spasm net er recurred and the panent’s subsequent con- 
valescence w as completely uneventful A back brace w as prescribed by 
the orthopedist and when this was fitted the patient was allowed up 
and discharged from the hospital 

II Spasticity Mhth true spasticity it is generally possible to incrcisc 
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motor efSciency by eliminating the increased excitability' of the stretch 
reflex Whatever the patient’s motor power, it is always possible to in- 
crease Its utilization by reducing the spastic element \^oluntar}'' pov er 
IS unaffected at dosage levels, sufficient to relieve spasncit}' In everv 
case in the series, gait w as improved by this unmasking effect Retrain- 
ing enhanced this new le\ el of performance stnkingly It was of mterest 
to hear the patients repeatedly describe the degree of muscular relaxation 
present after the first injection Characteristically, those with spastic 
lower limbs called attention to their ability to wiggle their toes or per- 
form heel to shin tests previously impossible This suppleness, once re- 
gained, sunnved in spite of termination of treatment, even though there 
may have been a return of considerable degree of general spasacity 
A case illustrating the effect in spasticity secondary to degenerative 
disease of the central nenmus system is illustrated A 38 year old 
male was admitted to the Neurological Institute with chief complaint of 
difficulty in walking For the last 14 years he had noted mcreasing 
spasticity of the lower extremities, along with weakness, especially on the 
left side One brother and a sister had the same complaints On exami- 
nation, patient xvalked with a marked scissors gait, with his feet crossing 
on forward motion There was pronounced adductor spasm The left 
leg did not flex and elevate on forward motion but instead dragged 
forward There was a paucity of associated movement of the extremmes 
Only the toe region touched the floor dunng ambulation, and the heels 
were held three mches above the floor even with effort to walk on the 
entire foot The trunk xvas throxvn forward and there was an mcrease 
in lumbar lordosis Clonus and increased reflexes were noted A diagnosis 
of familial lateral sclerosis xvas made Pauent was started on i cc of 
curare m oil twice xx'eekly and continued on it for four xveeks Re- 
education exercises in xx'alking xx'ere given daily Adductor spasm xvas 
rapidly reduced Electromyograms demonstrated a drop m hyperexcita- 
bility of the stretch reflex in the loxver extremities The paaent noted 
mcreased flexibihty and could perform knee chest exercises and xviggle 
his toes freely for the first time m years The gait rapidly changed xvith 
reduced scissors tendency and xvith both heels fuUy touching the ground 
in xvalking In four xveeks the dose xx'as dropped to o 6 xx'eekly xx'hich 
seemed to maintain the patient at an efficient level of response The 
patient xx'as discharged in six xx'eeks on xveekly doses of o 6 cc admin- 
istered on an out-patient basis At the nme of discharge, analysis of 




moving pictures of the patient’s gait revealed striking improvement 
The exaggerated lordosis was gone and at rest the patient stood with 
legs apart and toes pointed outward Passive stretchmg of the adductors 
did not initiate abnormal responses In walking associated movements 
had returned, and both feet were firmly on the ground without the 
previous marked inversion tendency 

In spastic pmaplegia, the use of curare in oil has proved a valuable 
adjunct to treatment These cases have always been most difficult to 
handle, and no adequate measure has yet been descnbed which will 
alleviate the distressing reflex manifestations of this condition with com- 
plete success 

In these cases it has been possible to (i) reduce mass movements 
and thus aid healing of decubiti and prevent sudden expulsion of urine, 
(2) prevent contractures, and (3) permit active physiotherapy without 
acceleration of reflex spasm 

In spastic pmaparesis, the results are even more successful Since 
there is residual motor power, surgical measures designed to reheve 
spasticity take a toll in reducing voluntary power It is here that curare 
therapy proves most valuable, by relieving cnpphng spasticity without 
sacrificing motor power 

A series of cases with an aanlysis of results has previously been re- 
ported The following case illustrates the usefulness of the drug in 
these cases 


A 34 year old male had suffered for 12 months from a traumatic 
lesion of the spinal cord at T-2 due to a gun-shot wound A laminec- 


tomy within 48 hours after injury revealed edematous, discolored 
spinal cord in continuity Within three months, there was return of 
crude sensation and voluntary power was noted in the left foot Volun- 
tary power increased regularly and within nine months patient could 


move all muscle groups However, the return of motor control was 
accompanied by increasing spasticity in flexion Ulceration of the mesial 
aspects of both knees, secondary to adductor spasm, supervened Fibro- 


sis and contracture at the knee joint followed the prolonged spasm 
The patient complained bitterly of pain and attempted suicide in de- 
pression over the progress of events Curare in oil was started and a 
dose of I 25 cc arrived at estimation of chnical effect The paaenc be- 


gan to note relaxation of spasm at 45 minutes and maintained it for an 
average of 72 hours His subjective symptoms disappeared at the same 
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ume He ^vas encouraged to move about freely and to exercise actively 
He noted no increase in paresis during his periods of relief from spas- 
ucity Physiotherapy was started and vigorously pursued durmg these 
penods The ulcerations of the knee region healed spontaneously as 
adductor spasm was dissipated Muscle tone and volume improved Over 
a period of 2 months, there was a perceptible decrease m spasticity over 
and abo\e drug effect In spasticity, duration of beneficial effect is 
usually of long duration and in general, patients do not return to their 
origmal level of dysfunction when therapy is discontmued 

III Btrth mjunes, cerebral diplegia or spasticity avith dystomc fea- 
tures 

In his monograph on disorders of the central nervous system in chil- 
dren,"^ Crothers states “ it is essential to develop every motor asset 
in sight This conservaaon and development of assets is procured by 
two different but closely coordinated methods first and always, by 
trammg, and second, by procedures which avoid or correct contrac- 
tures ” Achievement of both these objectives is facilitated by the use 
of curare in oil Training capacity is markedly enhanced by the reduc- 
tion of abnormal activity, with a consequent mcrease in motor efficiency 
The same reduction m spasticity or abnormal muscle tensions also al- 
lows a range of motion and activity which prevents further fixation 
deformity or contracture Unhke surgical procedures designed to this 
end, it IS unnecessary to destroy mnervation or reduce the number of 
functioning motor elements contnbutmg to the deformity Effective 
diminution m abnormal motor activity can be obtamed without per- 
ceptible loss of motor power 

One has only to watch these children at school to realize the titanic 
effort which goes into every attempt at motor performance In light of 
this, the degree of them achievement under this form of therapy might 
seem shght to the casual observer Nevertheless, by objective perform- 
ance standards the improvement in motor performance is striking ,The 
same tremendous drive which characterizes them usual effort now pushes 
them performance levels forward at rapid rates 

Improvement can be expected in the followmg sequence (i) speech, 
(2) abihty to sit quietly, (3) gait, and (4) eatmg, writmg, and per- 
formance of aU skilled motor activities These patients have mamtamed 
them improvement on doses twice weekly 

IV Dystonia arid Athetosis It has been possible here to (i) Re- 
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SUMMARY OF THE PRESENT STATUS OF 
OUR KNOWLEDGE OF THE FACTORS 
CONTROLLING BLOOD PRESSURE* 

George A Wole, Jr 


sequence of e\ ents which presumably occui u hen the 
blood pressure rises is illustrated in Figure i In brief a 
stimulus may activate receptors, impulses from uhich 
arrive in the integrative areas of the central nenmus sj^s- 
tem and presumably are distributed via humoral and 
nervous means to the peripheral vessels There vasoconstriction and 
mcreased peripheral resistance result in elevation of the blood pressure 
Other factors u hich are knou n to increase blood pressure are included 
in the diagram 

It is proposed to discuss the events in this “reaction chain” in terms 
of the role they play in increasing the blood pressure Environmental 
sumuli which are knoym to cause brief elevations of the blood pressure 
are cold, inhalation of irritant gases, pain, muscular activit}’^ and stress 
producing life situations associated with emotions i\lost recently atten- 
tion has been focussed upon the latter group of snniuli It has been 
observed that situations udiich give rise to anger, aggression, rage, re- 
sentment, and frustration are frequently associated uith elevations of 
the blood pressure and an over response of the blood pressure to exer- 
cise " These reactions may be sustamed Furthermore, many patients 
with hypertension have been found to have personahties distincm c in 
that they are easily aroused to anger and resentment Such patients 
restrain their feelmgs but are subject to temper outbursts "• Increased 
cardiac output and increased peripheral resistance play a role in the 
genesis of this type of hypenension “ 

There is no evidence that receptor organs are concerned with the 
regulation of blood pressure other than the fact that they receive stimuh 
from the external environment 

Integrative function refers to that function of the central nen ous 

* rrom the Department of Medicine, Cornell Tjni\ersit> Medical College, and the New Yorh Hospital, 
New \ork City ^ , r -ri 

Read March 12 1946 before the Sections of Snrgerj and Neurology and Psychiatry of ine 
York Academy of Medicine 
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Figttre I 


system \\ hich concerns itself with the modificanon of impulses resulting 
from environmental stimuh Interpreted more broadly it may refer to 
that mechanism hich governs the quality and quanuty of the reaction 
of an organism to a given stimulus Relevant to the problem of blood 
pressure control it can only be said that condmomng and heredity 
may exert their influence on this funcaon Some data are available, how- 
ever, on the subcortical mechamsms which control blood pressure Re- 
duction in the blood flow'^ to the vasomotor “centers” and mcrease m 
the carbon dioxide content'' of the blood supplymg these areas may 
give a pressor response Anatormc evidence of impaired blood supply 
to vasomotor centers cannot be found m patients with hypertension ' 
It is probable that these areas can be acuvated by impulses arising in the 
cortex and influenced by pressor substances m the blood In addition 
It IS possible that impulses mediated through this area may activate 
humoral as well as neural mechamsms 

Renin produced by altenng the renal blood flow when mcubated 
xvith hypertensinogen produces hypertensm (angiotomn) which is a 
pressor substance Small amounts of renin have been detected m the 
renal vein after temporary arrest of the renal blood flow m humans ® 
However, attempts to detect remn and hypertensm in the blood of 
patients wnth essential hypertension have met wnth failure ’ In the blood 
of patients \vith glomerulonephnns and malignant hypertension renin. 
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angiotonm and protein vasoconstnctor substance have been detected 
There is no definite evidence that anatomical impairment of the blood 
supply of the kidney is present in essenaal hypertension, and indeed 
study of the renal blood flow by mdirect methods does not reveal 
functional impairment of the renal blood flow in essential hypertension 
in the imtial phases of the disease “ It is not clear, however, that an 
absolute reduction in the renal blood flow is necessary to the produc- 
tion of remn m animals as it can be produced by lowenng the pulse 
pressure m the renal arteries " Hypertensm acts directly upon the blood 
vessels causmg vasoconstnction,^ and its pressor activity may manifest 
Itself m animals with neurogemc hypertension effected by section of 
the moderator nen’^es It is further possible that neural processes may 
imtiate vascular changes leadmg to the producnon of renin 

Pressor ammes have been found in the ischemic Itidney^® and the 
tn vit) o study of these substances has revealed that deammizaaon occur- 
ring in the presence of oxygen has resulted m a loss of tlie pressor prop- 
erties Although substances such as these may be active in the control 
of blood pressure their pressor effect mcludes an mcrease m cardiac 
output and a diminution in the peripheral blood flow not found m 
essential hypertension That these substances are relevant to the con- 
trol of human blood pressure has not been shovm 

Pitressin and epinephrine produce vasoconstriction directl)'- This 
occurs in the peripheral vessels reducmg the peripheral blood flow and 
m addition may affect the renal blood flow Evidence that hypersecre- 
aon of the pituitary and adrenal medulla occurs m essential hypertension 
has never been found and the vascular changes produced do not resemble 
those found m essential hypertension On the other hand patients with 
hypertension who developed Addison’s disease have been shown to have 
a recurrence of their hypertension when substitution therapy with 
desoxycorticosterone was provided Adrenal ischemia will produce 
hypertension m dogs^® 

The recent detection of a substance (VDM) in shock m animals 
has led to the postulation of a normal balance between vasoconstrictor 
substances and vasodilator substances It is suggested that alteranon in 
this balance by overproduction of vasoconstnctor substances or dimin- 
ished formation of vasodilator substances may result in the hypertensive 
state The vasodilator substances were found in greatest concentration 
in the hver of the shocked animals 
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Impulses mediated through the sympathetic nervous system result 
in vasoconstnction This may occur in the splanchmc bed, penpheral 
artenoles and in the renal arterioles Thoraco-lumbar sympathectomy 
does not increase the renal blood flow but it may result in a faU of 
blood pressure Section of the moderator nerve to the carotid sinus 
results m a persistent hypertension (4 years m animals),^® and m one 
mstance bilateral secaon of the glossopharyngeal nerves m man resulted 
m a sustained hypertension (4 weeks) The problem exists as to what 
part the splanchmc circulation as contrasted to the peripheral circula- 
tion plays in hypertension 

There seems to be httle doubt tliat elevation of the blood pressure 
m hypertension is caused by increase m the total peripheral resistance of 
the artenolar bed, which m the early stages is functional and not ana- 
tomical in nature It has been suggested that changes in the distensibihty 
of the great arteries alter the cardiodynamics It is probable that the 
sensitivity of the arterioles in hypertension is not increased to ordmary 
pressor stimuh An arteriohns can cause an elevauon m blood pressure 
but It IS probable that such changes do not occur early m hypertensive 
disease 

Other changes which serve to mcrease the blood pressure but which 
do not seem to be relevant to the problem of essential hypertension 
mclude increased blood viscosity, mcreased blood volume, loss of elas- 
ticity of the vessels, and mcreased cardiac output 

In considermg the problem of hypertension m relation to those 
mechamsms which control blood pressure, one is impressed with the 
idea that early essential hypertension is a functional state Indeed the 
notion of balance or mteraction between the various mechanisms of 
blood pressure control and the notion of reaction of the total organism 
to his environment are attractive Such statements are speculation and 
that unknoivn mechanisms of blood pressure control are present is quite 
possible However, it is becommg mcreasmgly doubtful that a smgle 
defect in those factors controUing blood pressure is the cause of hyper- 
tension 
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APICAL SYSTOLIC MURMURS IN 
INCIPIENT RHEUMATIC HEART 
DISEASE^ 


Captain Arthur M Master (iVl C ), U S N R 

Cardiologist Ij S \ H St Mbans Lon^ Isl ind 


apical systolic murmur, as the miual and sole sign of 
early rheumatic heart disease, desen’^es wider recognition 
than It has usually been accorded This discussion wiU 
be confined to the diagnostic significance of apical sys- 
tolic murmurs in cases of incipient or dormant rheumauc 
heart disease, in which the signs of adv’^anced valvular disease— heart 
failure, enlargement of the heart, diastolic murmurs, and abnormal elec- 
trocardiograms— are not present to confirm the diagnosis 

Wartime conditions afforded an unprecedented opportunity to ob- 
sen’-e cases of incipient heart disease which under ordmary circumstances 
would not come to a physician’s attention Lessons learned from ex- 
penence m the armed forces are equally applicable in civilian life where 
persons with mcipient or dormant heart disease wiU hkewise develop dis- 
ability when overtaxed by heavy physical work or undue mental or 
emotional stress 

The significance of the loudness or mtensity of the systohc murmur 
IS to be evaluated, not its transmission, smce the latter depends solely 
on the loudness of the murmur ^ 

The importance of the problem is emphasized by the incidence of 
apical systohc murmurs Fahr^ states that it has been estimated that of 
all children from 6 to 14 years of age, 40 to 70 per cent present apical 
systohc murmurs, in the second decade of life, 35 per cent of all nor- 
mal persons mamfest it, in the third decade, 22 per cent, m the fourth 
decade, 19 per cent 

In the hterature there are to be found two opposmg news on the 
significance of s}'^stolic murmurs unaccompamed by other symptoms 
The older one, promment before World War I, assumed that all sys- 

Given Januarj IS 1946 in the Fridav Afternoon Lecture Ser ts of The ?vcw York Acadeinj of 
Medicine 
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first sound or bv a systolic gallop, in fact, the latter may give the im- 
pression of a presystohc murmur 

In earher reports®’^’’ I cited instances among naval personnel which 
afiSrm the need for accurately evaluatmg apical systolic murmurs Early 
valvular disease was first revealed when these men were stationed in 
the South Pacific area during 1 942 They developed the signs and symp- 
toms of heart failure, they complained of pain, fatigue, and shortness 
of breath Tlieir past histones recorded questionable heart murmurs 
heard by their family physicians, insurance doctors, or the recruiting 
officers at the time of enlistment, but the murmurs had not been regarded 
as significant Other mstances of unsuspected early heart disease were 
found m the course of reexamining men whose health records had been 
lost m the smking of ships More than half of the men gave past his- 
tones of rheumatic fever, and many of them experienced recurrences 
of the disease 


Diagnosis 

Bearmg m nund the factors which tend to complicate the diagnosis 
of apical systolic murmurs, careful examinanon of the patients should 
make it possible to estabhsh the nature of a murmur 

History As already pomted out, loud apical systolic murmurs occur- 
nng in panents udio have a histor)'- of rheumatic fever is almost certam 
evidence that disease of the mitral valve exists Equally significant is a 
histor}^ of an infection by the group “A” Streptococcus hemolyucus, 
since rheumatic heart disease may be associated with infections of this 
type In a recent report, Watson, Rothbard, and Swiffi^” demonstrated 
the relationship of scarlet fever to rheumatic fever and rheumatic heart 
disease, on the basis of this streptococcus 

Physical exavmmtion In the type of heart disease under discussion, 
enlargement of the heart is not observed, an apex thrill is not felt, nor 
IS a diastolic murmur routmely audible The first sound at the apex is 
loud, as IS the second pulmomc sound The murmur at the apex is loud 
and prolonged, it begins and is concurrent tvith the first sound The 
presence of a “musical” murmur, a “sea gull” murmur, a “harsh” mur- 
mur, or a “constant” murmur, is of additional diagnostic value If a loud, 
long murmur has been once heard or reported, or if for any reason there 
IS suspicion of organic heart disease, the patient should be examined 
again and again in all positions Hope,®® as early as 1832, described the 
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evanescent character of mitral murmurs The left lateral recumbent po- 
siuon and the sitang posiuon with the pauent leamng forward and to 
the left are the most advantageous Auscultation after exercise or after 
inhalation of amyl nitnte is helpful These maneuvers may elicit not 
only a loud apical systolic murmur which will persist for some time, 
but they may also disclose the presence of a diastolic murmur, thereby 
confirming the diagnosis of rmtral valvular disease 

FhoJiocardwgrinii The phonocardiogram has been found to be a use- 
ful diagnosac aid It may prove that the murmur is prolonged through- 
out the systole (liolosystohc), and it may also disclose an maudible 
diastohc murmur 

Teleroentgenogrcnn and fluoroscopy In early or incipient (or oc- 
cult) valinilar disease, neither teleroentgenographic nor fluoroscopic 
smdy will reveal enlargement of the heart, appearance of the left auricle 
far over on the nght side, and indentation of a banum-filled esophagus 
However, these examinations frequently disclose straightenmg of the 
left border of the heart, that is, prominence m the region of the pul- 
monary artery and left auncular appendage A characteristic sign may 
be obtained by examinmg the patient in the left oblique position It 
will be seen that the left auncle has begun to enlarge, and that it fills 
the space under the left main bronchus but does not elevate it Elevation 
of the bronchus occurs only with advanced left auricular enlarge- 
ment® 

Electrocardiogram The electrocardiogram is not of much value in 
the diagnosis of early mitral disease However, deformity of the mitral 
valve may be suspected if there is present nght axis deviauon of the 
QRS, a P-wave more than 2 Yz mm m amplitude, a P-wave at least o 10 
second m duration, or a well-notched P-wave 

Differential Diagnosis Neurocirculator)'’ asthenia or effort syndrome 
or “small” heart syndrome and certain defomunes of the chest are con- 
ditions which most frequently offer problems in differential diagnosis 
In the former condinon, a systohc thrill may be felt, and a loud apical 
systohc murmur may be heard concomitantly vith a loud first sound 
at the apex and a loud second pulmonic sound To add to the difficulty 
but also to the interest of the problem, the x-ray film v ill demonstrate 
a straight left border of the heart and the electrocardiogram may dis- 
close the abnormalities previously described for mitral \ alvular dis- 
ease '' However, keeping in mind that a paaent with effort syn- 
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drome exhibits signs that are also present m mitral valve disease, the 
differentiation can usually be made on the basis of recognized symptoms 
of neurocirculatory asthema Furthermore, a paaent with effort syn- 
drome IS thm, possesses a low diaphragm with a long, narrow or small 
heart, he is nervous, has a tremor, complains of dizzmess and giddmess, 
often of severe precordial pain unrelated to effort, and presents sjmip- 
toms of anxiety neurosis 


Discussion 

Incipient valvular heart disease manifested only by a loud apical 
systohc murmur is observed more'frequently among men in the armed 
forces than is advanced disease of the mitral valve This apparently higher 
mcidence durmg wartime is atmbutable, of course, to the fact that 
persons with pronounced signs of mitral vahnilar disease are not ac- 
cepted mto the armed forces, whereas m civihan life the physician 
usually sees those patients who seek advice because of the seventy' of 
their symptoms Actual battle conditions will cause the breakdown of a 
man with early or dormant valvular heart disease who might, m civihan 
life, live for years— in fact, to old age— without knowledge of his heart 
defect unless he worked at heavy manual labor or was subjected to un- 
usual emotional stram or entered competinve sports such as football 
and tennis In many mstances, rheumatic heart disease is discovered only 
at autopsy or when the patient first develops subacute bactenal endo- 
carditis in middle or in old age In a study of loo consecutive autopsies 
on patients who died of acute coronary artery occlusion,®® 17 pauents 
were found with defimte rheumatic vahnilar disease, only 8 of whom 
had had symptoms or knowledge of the disease durmg life 

Although a history of rheumatic fever or evidence of infecDon by 
the group “A” Streptococcus hemolyticus is of utmost value as evidence 
for the orgamc nature of a loud apical systohc murmur, it should be 
recalled that 20 to 25 per cent, and perhaps even as many as 50 per 
cent, of the patients do not give a history of rheumatic fever 

In the evaluation of apical systohc murmurs, the loudness or the 
mtensity of the murmur is of more significance than its transmission 
As Levme and Likoff^ have sho^vn, the louder the murmur, the greater 
the transmission In doubtful cases, a phonocardiogram will estabhsh the 
length of duraDon of a murmur and will also reveal the presence of any 
murmur which may not be audible At the present time, a good portable 
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stethographic machine is on the market 

To be of value as evidence of organic heart disease, it is not enough 
that exercise produce a systolic murmur at the apex The murmur must 
be loud, prolonged, and of some duration In other words, the loud 
murmur must persist for a longer period than is to be expected from 
the effect of exercise alone Effort, particularly if strenuous, produces 
murmurs m a healthy person, but these will disappear almost immedi- 
ately with cessation of the exertion and certainly with the slowing of 
the heart 

The necessity for repeated exammation of all patients in whom there 
IS a question of the significance of a systolic murmur cannot be em- 
phasized too strongly Examination time and again, m different posi- 
tions and followmg exercise, will often be required, because m early 
cases of valvular heart disease, the murmurs are transient 

One of the most useful indications of beginmng mitral valvular 
disease is to be found by teleroentgenographic and fluoroscopic exami- 
nations The left auricle enlarges to the left and upward before it en- 
larges posteriorly and to the right, thus producing the prominence in 
the region of the pulmonary artery and left auricular appendage The 
left main bronchus is not yet elevated, nor is the barium-filled esopha- 
gus mdented, but in the left obhque posmon the left auricle fills the 
lung space under the left mam bronchus Grishman, Sussman, and Stern- 
berg^^ believe that the prominence m the region of the pulmonary ar- 
tery is caused by the pushing up and to the left of this vessel by the 
enlarging left auncle 

The electrocardiogram, useful in advanced or moderately advanced 
mitral valve disease, is only occasionally of aid in the type of mcipienr 
heart disease under discussion 

Cabot* has often been quoted by those who believe that an apical 
systolic murmur, whatever its character, is not indicative of heart dis- 
ease unless It IS accompanied by other signs of cardiac disease, such as 
enlargement of the heart, presence of a (diastohc) murmur, or evidence 
of heart failure It is my behef that this view proves only that pure 
mitral insufficiency is rare A systolic murmur alone is important to the 
recogmtion of the early mitral valvular defect— enlargement and dias- 
tolic murmurs come later It is probable, however, that even m early 
cases, postmortem exammation would undoubtedly reveal some ana- 
tomical evidence of stenosis 
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Although the purpose of this paper has been to prove that a loud 
apical systolic murmur should be accepted as evidence of organic mitral 
valvular disease even m the absence of other physical signs, it is not 
my intention to imply that a patient with this sign should be treated 
as an invalid Even in wartime he may be assigned to limited duty with- 
out untoward effect, and in civilian life he can carry on practically as 
well as a normal person, barring undue physical or mental exertion 

Summary 

I The loud apical systolic murmur unaccompanied by any other 
sign of valvular heart disease has been discussed The murmur is evi- 
dence of incipient or latent heart disease 

2 Patients with begmnmg valvular heart disease break down in war- 
time and also under peacetime conditions if they are exposed to severe 
or contmuous physical exeruon or emotional stress 

3 The war presented an unusual opportunity to see cases of this 
early heart disease, but the lessons learned are applicable to civilian 
practice 

4 Insurance figures reveal an increased mortality rate among per- 
sons whose only sign of heart disease is a loud apical systohc murmur 

5 Certain difficulties are encountered in evaluatmg apical systolic 
murmurs, i e , murmurs vary, they appear and disappear and apparently 
often regress completely, a history of rheumatic fever may not be 
obtained in half the cases of organic valvular disease, the problem of 
differential diagnosis is ever present The very appreciation of these 
difficulties facilitates interpretaaon of the murmur 

6 A history of rheumatic fever or of any disease attributable to the 
Group “A” Streptococcus hemolyticus is corroborative evidence of 
heart disease 

7 A careful physical examinaaon may uncover physical qualities 
of the murmur in addition to its loudness, which add to its significance 
A loud first sound at the apex, a loud second pulmomc sound, a holo- 
systohc murmur, a “musical” murmur, a “harsh” murmur, a “sea gull” 
murmur, a “constant” murmur, all lend importance 

8 Repeated examination, m many posmons, and after exercise may 
be necessary Furthermore, a diastolic murmur may be discovered 

9 Exercise is useful only if a loud or a prolonged systolic murmur 
results and persists for a longer period than is to be expected from the 
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effect of the exertion alone The murmur must remain at least until the 
heart rate slows 

10 The phonocardiogram is aaluable in proving the presence and 
the duration of the systolic murmur and m demonstrating an unsus- 
pected diastolic murmur 

11 The x-ray film and fluoroscopic examination help in reveahng 
a straightened left border of the heart and, more particularly, fillmg m 
by the left auncle of the space under the left mam bronchus This is an 
early sign of left auricular enlargement and appears long before the 
esophagus becomes indented or the left auricle moves to the nght side 
of the heart 

12 In the presence of heart failure, there may be no obvious en- 
largement of the heart m beginning valvular disease 

13 The electrocardiogram is only occasionally of sennce in early 
\ahnilar heart disease 

14 In differential diagnosis, the important condiaons to bear con- 
stantly in imnd are (i) effort syndrome or neurocirculatory asthenia 
(the “small” heart syndrome), (2) the funnel-shaped and the flat chest, 
and (3) a split first sound One must also think of hypertension, hyper- 
thyroidism, and anemia in the differential diagnosis 

15 The loudness or intensity of a murmur is more significant than 
the transmission The latter depends on the former 

16 Incipient valvular heart disease occurs as frequently m peace- 
time as in w^artime, but under the latter condioons a patient is likely to 
break down, whereas in civilian life he may live with unsuspected heart 
disease to a npe old age In fact, heart disease may be discovered only 
at post-mortem examination or when subacute bactenal endocarditis de- 
velops The man or woman m ordmary hfe wiU carry on a normal 
existence provided he or she does not attempt heavy physical labor or 
work under undue emotional stram Although loud apical systohc mur- 
murs m early heart disease always have a pracGcal importance, even m 
wartime the patient may be fit for limited duty 
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□ R Simon Flexner, Member Ementus of the Rockefeller 
Institute for Medical Research, died May 2, 1946 A 
disunguished and able scientist, he played a very im- 
portant role m the advancement of medical science m 
this country Living during what he has called “The 
Heroic Age of American Medicine,” he was one of the leading figures 
m the period dunng which medicme in this country advanced from a 
ver}'^ inferior position, as regards science, education and practice, to 
the commandmg place it now occupies 

He was bom in Louisville, Kentucky, March 25, 1863, and received 
his prelimmar)'- education in the public schools of that city His fatlier 
was a druggist, and Simon, after leaving school, became a clerk m his 
father’s store His mother and father were ambmous for their children, 
and had high ideals and a great respect for educauon and leammg 
They must have had great native ability and were suitably mated, for 
all their sons later rose to positions of disuncdon and importance 
Simon early showed an enterpnsmg spurt and an interest m what was 
occurring in the medical world, for even while worlong m the drug 
store, he was making sputum examinations for the Louisville doctors, 
and this only a few years after the tubercle bacillus had been discovered 
After several years in the drug store, he entered the Medical School 
of the Umversity of Louis\Hle, from which he graduated in 1889, with 
the degree of M D Even in those days of mcompetent medical schools 
in this country, this school was of relatively inferior rank, and it is 
remarkable that with this scanty and deficient formal education, he 
could later have become a learned and cultivated man and a leader in 
the science of medicme 

His education really only commenced when he decided to go to 
Baltimore to smdy pathology under Dr WiUiam Welch, who, a few 
years previously, had been appomted Professor of Pathology m the 
Johns Hopkins University, and who, at this time, was teaching post- 
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graduate students in the Johns Hopkins Hospital At Johns Hopkins, 
Flexner breathed a new, rare and samulating atmosphere Dunng the 
previous half century, leadership in pathology and medicme had passed 
to Germany Great advances in physiology were being made by the 
pupds of Johannes Muller and especially by Ludwig, and the study of 
patholog}’- was bemg actively prosecuted by Virchow, Rokitansky, 
Cohnheim and their students Moreover, the recent advances in bac- 
tenology n^ere opemng up wide vistas in Imowledge concerning the 
etiology of the infectious diseases Notwithstandmg the brilliant expen- 
mental investigations of Claude Bernard and the discoveries of Pasteur, 
the most gifted young Amencan students of medicme were being at- 
tracted to Germany rather than to France This was probably due, not 
only to the ability of the teachers in Germany, but also to the develop- 
ment of the German umversities, especially in science, and the stress 
that was being laid m them on expenmental research Young Amencan 
students, like Welch and Prudden, came back from Germany bnnging 
with them knowledge of the new techniques in bactenology and, more 
important, filled with enthusiasm for promotmg further advances on 
this side of the water Johns Hoplans, with its relatively large endow- 
ment and the high idealism of its founders and promoters, seemed the 
place of greatest opportumty As a result, there collected about Welch 
and the other young professors a group of gifted young men eager to 
cany on research None of them responded more readily to the stimu- 
lating atmosphere than did Flexner He had been there but a short 
time when mdependently, and unknown to Welch, he earned out an 
investigation, the results of which were considered worthy of pubh- 
cation Welch soon recogmzed Flexner’s ability, and when Flexner con- 
sulted him about taking his course in bactenology, Welch replied, 
“There is no occasion to enter the course, study a problem ” Dunng 
the remainder of his life, Flexner learned by studymg problems, and 
he never was without one Moreover, he seemed to choose his problems 
with unernng slciU, always selecting them in fields promising a nch 
hari’^est, and avoiding working m fields which at the ume were unsuited 
for cultivation 

He was soon (m 1891) appointed a Fellow in Pathologa'-, and he 
continued to be associated with the Johns Hopkins UniversiU'^ and 
Medical School until 1899 In 1893 Medical School was opened, and 
thenceforward he was ensased in teaching as well as research, and he 
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proved to be a stimulating and capable teacher During his last year 
he had the title of Professor of Pathology This year he was made a 
member of a commission sent by the University to the Philippine Islands 
to study the diseases prevailing there He made a thorough investiga- 
tion of dysentery, and succeeded in isolating a bacillus which he demon- 
strated to be the etiologic agent in many of the cases This organism 
has since been knoum as the Flexner bacillus On his return, he accepted 
an appointment as Professor of Pathology at the University of Penn- 
sylvania 

But at this time other events were occurring which were to change 
the course of his career, and also to influence profoundly the course of 
scientific medicine Mr Frederick T Gates, a layman and an advisor 
to John D Rockefeller, became interested m medicine and was im- 
pressed by the great poverty of accurate knowledge concerning disease 
He decided, “that medicine could hardly hope to become a science 
until It should be endowed, and qualified men be enabled to give them- 
selves to uninterrupted study and investigation ” He persuaded Mr 
Rockefeller to make a gift for this purpose, and he consulted Dr Welch 
and others in regard to the appointment of a man to head this under- 
taking The position was offered to Dr Flexner The funds available 
at first were very moderate and the future seemed uncertain But Fie\- 
ner’s imagination was aroused and he decided to undertake the new 
adventure, even at what seemed to be a personal sacrifice 

The first laboratories of the Rockefeller Insutute for Medical Re- 
search were opened in 1904, and from that time until his death, Dr 
Flexner was associated with this institution He acted as Director until 
his retirement in 1935, after which the title of Director Emeritus was 
bestou ed upon him From the beginning, he made it clear that he had 
no desire to convert the Institute into a Flexner Institute A few years 
previously other institutes for medical research had been established in 
Europe, notably, the Pasteur Institute in Pans and the Institute for 
Infectious Diseases in Berlin, the latter soon being known as the 
Koch Institute Flexner’s conception of an institute for medical research 
was much broader than that of an organization developing around the 
work of an individual, however great a genius that individual might be 
In addition to the laboratories of pathology and bacteriology, where 
Dr Flexner’s immediate mterests were centered, there were laboratories 
of physiolog)'- and pharmacology and of biological chemistry He saw 



OCTOBER 1946 


549 


that advances in medicine are dependent on advances in the under- 
lying and fundamental sciences However, in view of Dr Flexner’s 
training, and because of the great interest at the time in pathology, 
and especially in bacteriology, it is understandable that the first im- 
portant problem undertaken should concern one of the infectious dis- 
eases At this time an epidemic of cerebro-spinal menmgitis was 
prevailing in New York City, and Dr Flexner and his associates im- 
mediately began an investigation of this disease They succeeded in 
de\ eloping an immune serum, and devised methods for its therapeunc 
use, that had great value, and has been efficacious in saving many human 
lives At the same time, other important contributions were being made 
in the various laboratones of the Institute 

A few years later, another epidemic occurred in New York, this 
time due to infantile paralysis Again Dr Flexner and his associates 
undertook a very extensive investigation in order to learn the nature 
of the malady Among many other important contributions that were 
made. Dr Flexner showed that the disease could be reproduced in 
monkeys by the inoculation of material from a fatal human case after 
this material had been passed through a filter which would remove all 
bacteria He thus demonstrated that the infectious agent in this disease 
is a so-called filterable virus Later Dr Flexner added much to knowl- 
edge concerning other infectious diseases, especially to knowledge con- 
cerning sleeping sickness (lethargic encephahtis) He was an able and 
productive investigator 

But, important as his owm scientific discoveries have been, his most 
important contribution has been the development of the Rockefeller 
Institute and the influence which he and it have exerted on the ad- 
vancement of experimental and scientific medicme Under his direction, 
the Institute has grown from its very modest begmnings to its present 
size, with Its large resources and large staff of investigators working m 
a great v^anety of fields V astly more significant than its growth in size, 
how'ever, is the fact that he has endowed it with the highest ideals of 
scientific wwk Under his direction, the Insutute has concerned itself 
with problems of a fundamental character, and has avmided undertaking 
studies of a transient and superficial and tnfling nature In order to 
make the Institute as productive as possible, it w as necessarj'’ to recog- 
nize and support abflity and genius wfierever found, and in whatev^er 
garb It was also very important to make sure that they w'^ere not merely 
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impudence and folly in disguise To do these things requires even more 
skill than to make scientific discoveries Time has shown that Dr 
Fle\ner was an expert unpressario and that he made few mistakes It 
was important that the workers be given the greatest freedom, but they 
had to be guided and protected, even against themselves While never a 
dictator, Dr Flexner was always the dnector On one occasion, it was 
suggested by one of the workers, whose previous experience had been 
in academic life, with frequent committee meetmgs and formal confer- 
ences, that the members of the staff should take a more important part 
in the management, and a meeting was held for organizanon At the 
meetmg, it was unanimously agreed that no one except Dr Flexner was 
capable of heading the organization, and he was elected president The 
president never called another meeung, and the organization was never 
heard of again Dr Flexner always consulted with his associates in- 
formally before making important appointments or deciding changes 
m pohcy, but he felt that scientific mvestigators should be relieved so 
far as possible from the details of administration The wider sigmficance 
of the development of the Rockefeller Institute is sho^vn by the estab- 
lishment and growth of many other research insatutes, both here and 
abroad, institutes not only for the study of disease, but research insti- 
tutes covermg many fields of human endeavor, even industry and com- 
merce Some of them have been directly patterned after the example 
of the Rockefeller Institute, all of them have been greatly mfluenced 
by the ideas and ideals of Dr Flexner 

Less direct, though of very great importance, is the role which he 
has played in the improvement m medical education which has occurred 
dm mg the period of his scientific life, and in v Inch his brother Abraham 
has taken so important a part Simon did not have the qualities of a 
reformer, or an advocate, or a pleader His influence has been exerted 
largely through example But it is evident that without teachers who 
u^ere trained in scientific methods, and were imbued with the enthusi- 
asm vduch IS inspired by scientific progress, education, no matter how 
large the matenal resources, could not advance very far In transform- 
ing the teachers in the medical schools from mere retailers of knowledge 
into true scienasts, Dr Simon Flexner has had great influence As a 
ver>’' influential member of the Rockefeller Foundation, which has con- 
tributed so lavishly to the endowment of medical education in this and 
other countnes, he was able to be of very great help m charting the 
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course along which the advances have taken place As a member of the 
Board of Trustees of Johns Hopkins University, he had a direct influ- 
ence on the conduct of that iMedical School 

He has also influenced the practice of medicine, not merely by in- 
creasing and improving the armamentarium of the physicians by in- 
creasing their available knowledge and supplying new methods, but he 
has helped to make them accurate, scientific workers In 1909, a 
hospital was added to the Institute in order that disease as it occurs 
under natural conditions could be obsen^ed and studied Largely due to 
the influence of Dr Flexner, it was provided that the physicians m the 
hospital should not only have charge of the treatment of the panents, 
and observ^e the superficial characters of disease, but that they them- 
selves should at the same time be actively engaged in investigating the 
underlying phenomena Besides making important contnbuaons to 
knoudedge, this hospital has developed many physicians who have later 
become professors of medicine, here and abroad, and who have earned 
the spmt of scientific invesugation into many medical clinics, and have 
influenced many students of medicine 

The influence of Dr Flexner on Public Health has also been of 
niiich significance Through his connection with the Rockefeller Foun- 
dation, he was interested in the work of the International Health Divi- 
sion, and when that organization established laboratories for the 
investigation of problems relating to its W'ork, these laboratones were 
located m the buildings of the Institute Dr Flexner greatly aided m 
the activities of these laboratories by his support and advice, and they 
have been mstrumental, not only in improvmg the scientific attitude of 
those engaged in public health work, but they have made contnbutions 
of great practical importance, as, for mstance, concermng the nature 
and prevention of yellow fever Dr Flexner was a member of the 
Pubhc Health Council of New York State from its foundation, and in 
recent years served as its chairman He thus exerted an influence on 
the more immediate and practical problems of pubhc health work In 
later years he himself conducted expenmental studies concerning the 
nature of the epidemic occurrence and spread of disease 

In 1903, Dr Flexner married Helen l^Tutall Thomas of Baltimore, 
a sister of Alary Thomas, President of Bryn Alawr Umversity, m which 
institution Mrs Flexner had previous to her marnage been a teacher of 
Cnwhsh Her knowledge of English literature and her fine taste and 
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literary ability were undoubtedly of much influence m widemng the 
mterest of Dr Flexner in literature and the humanmes He became a 
cultivated speaker, and his scientific wriangs have great simphcity, 
clarity and accuracy From 1905 to the time of his death, he was the 
editor of the Journal of Experimental Medicine Under his editorship 
It maintained the high, almost meaculous, standards of its first editor, 
Dr Welch Following his retirement. Dr Flexner, uith his son, 
James, published a biography of Dr M^elch, tv^hich has great literar}’^ 
excellence, and is not only an authontative account of his life, but it is 
a sincere tribute to the man who as loner as he lived u'as Dr Flexner’s 
“guide, councilor and friend ” 

Durmg the life time of Dr Flexner, knowledge concerning disease 
has increased at a rate never before equaled To this advance, the United 
States has nour become probably the largest contributor, whereas pre- 
viously, It contributed comparatively little It is, of course, impossible 
to say for exactly how much of this change Dr Flexner has been re- 
sponsible Certain it is that he has been one of the most important 
figures in this development With the exception of Dr Welch, probably 
no single man has played so important a part in the advance of scientific 
medicine, and with it the improvement m medical education and prac- 
tice in this country There is no doubt that the Rockefeller Instimte 
has been of great importance For this, Dr Flexner is in great part 
responsible Although his name is not inscribed over the portal, it is his 
monument 
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Siniwrary cmd Recovnneiidatioiis of Report on Planned Parenthood 
dimes by the Committee on Public Health Relations of 
The Ne'iu York Academy of Medicine'^ 


1 — SU^fMAnl 

In Greater Ne'n Ttork there ire aboic 2b 
organized places nhere 1 Moman nia\ appl\ 
for contraceptne advice, instruction, and 
the necessara supplies These maa be classi- 
fied as follows 

1 Special contraceptne hospital clinii 
departments 

2 Hospital gaaiecological clinics 

3 The itiargaret Sanger Researtli Bu- 
reau (Affiliated aaitli the Planned Par- 
enthood Federation of America, Inc ) 

4 Planned Parenthood Committee of 
Mothers’ Health Centers, and cooper- 
ating Maternal Health Centers — Kings 
Counta Planned Parenthood Commit- 
tee, Staten Island Committee for 
Planned Parentliood, Far Rockaaaaa 
Mothers' Healtli Center Committee, 
and Planned Parenthood Committee of 
Jamaica, all affiliated aaith the Planned 
Parenthood Federation of America, 
Inc 

5 laao independent organizations The 
Judson Health Center, and the Inter- 
national AVorkers Order Birth Control 
Clinic. 

A summary of the organization and work 
of these clinics and centers is herewith pre- 
sented 

Special Contraceptive Hospital Clinic De- 
partments — There are onlj 5 hospitals in 
Greater New York in which contraceptive 
advice is given in a separate department 
These departments are well housed, and 
their work measures up to fair clinical stan- 
dards Considering the great demand for 
contraeeptiv e advice and the large area 
from which these hospitals draw patients, 
the number of women served is verv small 

Hospital Oynecological Clinics — The hos- 
pital gjaiecological clinics giving contracep- 
tive service have no separate records for 
contraceptive work Consequentlv there is 


no wav of telling, without going over everv 
record in the clinic, the number of women 
taken care of, the tvpe and character of 
the work done, and the results 

In some of the gjaiecological and post- 
p irtiim hospital clinics the work is done 
sub rosa, and therefore no records are kept 

The Margaret Sanger Research Bureau — 
Ihis IS the best equipped and largest center 
in Greater New 1 ork It is the leader in 
the contraceptive work done in the citv It 
sets the example for all the extramural cen- 
ters, and a great majority of the physicians 
now in charge of contraceptive dimes have 
h id their training at the Bureau 

The Planned Parenthood and Maternal 
Health Centers — AVith the exception of the 
newly established Harlem Center, these cen- 
ters are usually located in settlement houses, 
or in improvised locations, where the facili- 
ties for proper type of work are limited 
I he Waiting rooms are crowded, and in 
some places they are in hallways, without 
my proyision for the patients’ comfort 
Both new and old patients attend on the 
same day Under such a plan, the centers 
are crowded, and patients who return to 
obtain new material must yerj often wait 
unnecessarily long penods of time The doc- 
tors and nurses are constantly hurried in 
their work 

The Judson Health Center and the Inter- 
national Workers Order Birth Control Clinic 
— ^These clinics function independently Both 
receive a rather small number of patients 
Both have adequate quarters In one in- 
stance the contraeeptiv e clinic is a part of a 
general health clinic and most of the pa- 
tients are referred from this clmic The 
other IS maintained by a labor union and the 
clientele is largely from among the union 
members 

Physicians — M ith the exception of the di- 
rector of the Margaret Sanger Research 


Approved by the Council of the Academy on Wednesdaj March 27 1946 


554 


THE BULLETIN 


Bureau, ill the doctors enll)io^cti in tlic 
contraceptii e centers are women liic pln- 
siaans in cliarge of the Planned Parenthood 
centers are giMng their seriices for small 
fees, and manj of them are not interested 
m the underhing medical and social prob- 
lems Often, the> are not the best ph\ sicians 
obtainable, and their work is frequenth su- 
perfiaal The tj'pe of work done at the 
centers requires a certain amount of teach- 
ing ability, tact, and time To tlie merage 
patient, the teclmique of contraception seems 
strange and complicated, and unless the 
phisician can make herself clearh under- 
stood_ and be patient, the woman nia\ be- 
come confused and discouraged Seieral of 
the doctors are foreigners and difficult to 
understand in ordinar\ coniersation 

Record^ — The forms and charts used in the 
centers are furnished by the Planned Par- 
enthood Committees The soaal histor\ is 
usuall 3 taken by a volunteer, or, m case the 
solunteer is absent, bv tlie nurse who has a 
great mam other duties to attend to at tlie 
same time Most of the histones are taken 
either in an ojien waiting room or in a small 
partitioned office, no proMSion is made for 
prnaev Questions and answers can be 
heard bj those present in the room 'Ihis is 
not conducive to accurate historj takmg, oi 
to obtaining information which the patient 
considers confidential The person d and 
familj histones taken b^ the lolunteers are 
howeier fairh complete The workers are 
untrained in handling patients and unfa- 
miliar with the basic prinaples of soinl 
sen ice The) render their sen ices gratu- 
itoush, and there is no wav of controllinir 
the quaht\ of their work or the regularitv 
of their attendance 

The medical histones often ire sketcin 
and incomplete, either because of the con- 
stant pressure of new patients or the care- 
lessness of the phcsician Ihe marital 
histones whicli are classified under general 
physical examination, reeene little attention 
The follow-up records seem entircli in ide- 
quate and of no scientific c ahie Further- 
more the records are not cross-indexed 

Exanunaiiov — ^The phcsical examination 
usualh IS limited to a peh ic exatmn ition 
which IS fairh adequate Rareh is a record 
made of a general phcsicil exxinination 


As most of the plusiciiins are general 
practitioners, their diagnosis of pehic ab- 
normalities leases much to he desired 
Referrah — ^^Vhene^er an nbnormahtv is 
found, the patient is referred to her own 
pruate plusician, if she has one, or to i 
hospital chmc No plnsician is permitted to 
refer a patient to her own office Contrnn 
to rumors, there is no esiduice that tins 
U-pe of unethicil practice is in existent e in 
the Planned Parenthood tenters in Greater 
New York 

^lethody Pretcrilird — Ihc procedure fol- 
lowed in all centers consists of the use of 
coil-spring tspe diaphragms and lelh In 
complicated cases w here a i egiilar \ agin d 
diaphragm will not fit, a siieciil diajiliragm 
or cerMCal cap is fitted 

Effectmencyi of Method — 'Ihe information 
obtained in those hospitals where the fol- 
low -up is fairh reliable indicites tint tlie 
method is effectiie, but that nian\ of tlie 
patients tire of the cl ihorate preparation 
\ follow-up in one of the hospital clinics, 
where onh those hanng serious medical in- 
dications were giicn contraceptii e adnee 
and told th it pregnanes might endanger 
their liscs sliowed that onh ahoiit 70 per 
cent persesered in the use of the inetliod 
20 to 30 per cent were human failures 
Admim‘<trat\ve Practice — 'I lie trained 
nurse is the admimstiatisc director of the 
mdisiduil center She idiiiits the patients, 
supervises the work of solunteers gives the 
lectures and demonstrations, sets up the 
treatment room, takes cire of all tlic sup 
plies, assists the doctor, collects flic fees, 
ind sees tint evcrvtiimg is safeh stored 
awav In her spare time, she sends out fol- 
low-up cards 

ddnn^ston Practice — Admissions it the 
extramural centers arc made almost entirclv 
hv the nurse, and verv few njiphcants ire 
turned aw av As far as could lie learned, 
only unmarried women are excluded 
Peel — Charges are gr iduated accordinc 
to the income and the number of ciiildrcn 
in the famih 

FoUorc-itp — In New ^ ork Citv the fol- 
low-up consists of sending a letter to tlie 
patient who has not returned after six 
months, and visiting the home of the patient 
if the letters bring no result In the Brook- 



OCTOBER 1946 


5 55 


hTi centers because of the scarut\ of nurses, 
no home sisits are made In all centers, it 
the patient does not return s^itliin i \eir, 
tlie case is considered closed 

In short, the Planned Parenthood centers 
are tmng to do an important and necess ir\ 
norh with limited financial resources and 
wathout the proper facilities Such facilities 
can best be proiided bi hospital clinics 

II BFCOSt SttN IIATIOS S 

1 Ihe New '\ork Vcadeiin of Medicine 
witii its triditional interest m the iiealth 
and welfare of tlie famih and in problems 
of human fertilits, should assume leadership 
m the recognition of niedicalh indicated 
contraception as an integral and essential 
part of preientne medicine 

2 Contraceptne adcice should be given 
b\ weU-trained phcsiuans, both in their of- 
fices and m hospital clinics, only when on 
the basis of a thorough medical studs, thes 
are professionalls and moraUv satisfied that 
such action is justified Child-spacing should 
be recognized as a medical indication 

3 The New York Acadenas of Mediane 
should declare itself in favor of including 
the te<iching of indications, and the training 
in techniques of contraception, in medical 
college curricula, and of providing facilities 
for postgraduate education of interns, resi- 
dents, and other physiaans 

4 Inasmuch as family -planning advice is 
a health service, private phvsicians and hos- 
pitals, as well as the proper health authori- 
ties, should assume the responsibility of 
providing it, 

5 MTien contraceptive services have be- 
come a recognized part of hospital service 
in the citv, the Planned Parenthood centers 
should confine themselves to the education 
of the public, and all education should be 
under medical supervision 

6 The educational program of the 
Planned Parenthood Federation toward fer- 
tility should take a positive attitude as well 
as a negative one Contraceptive advice in 
the centers operated by Planned Parent- 
hood organizations should not be given to 
anvone who may applv for it, but everv 
effort should be made to analvze each in- 
divadual situation and to urge parenthood 
stronglv, where the conditions warrant it 


7 k ntil such time as the hospital clinics 
take over contraceptive clmic service, the 
Planned P irenthood organizations should 
continue to maintain contraceptive centers 
which conform to standards set up for li- 
censure of dispensaries bv the State Board 
of Social IVel/are, and The New York 
\cademv of Medicine should stronglv urge 
upon that Board that these centers be li- 
censed, because tbev are an import int part 
of preventive medicine and because tbev 
cinnot be otherwise controlled 

8 Centers so licensed should conform to 
the following criteria 

a Thev should have adequate financial 
support to provade good servace and proper 
staff 

b Onlv phvsicians well trained in this 
special work and interested in the medical 
objectives of contraception shoidd be em- 
ployed 

c. Only nurses who are interested in con- 
traceptive services as a part of maternal 
health, and who have an understanding of 
public health and social service procedures, 
should be employed 

d New cases should be accepted bv ap- 
pointment onlv, and the number of patients 
limited, so that the phvsician and nurse mav 
give the attention each requires The opti- 
mum patient load per phvsician and nurse 
should be determined and maintained Clin- 
ics should be held at hours most convenient 
to the patients 

e New patients should be given a gen- 
eral phvsical eaamination at tlie centers, or 
elsewhere if this is impossible there, and all 
the findings should be recorded Adequate 
pelvic eaaminations should be made at the 
centers 

f The patient’s reasons for requesting 
contraceptive advice should be investigated 
bv the physician and clearlv stated on the 
chart, together with the doctor’s reasons 
for giving such servaces 

ir Patients who seem to have difficultv 
with the recommended method of contracep- 
tion or who find it too complicated, should 
be given some simpler method, which, whde 
not so effective, would probablv be used 
more consistentlv for a longer period 

h The chnic phvsiaan should be trained 
to look for and recognize abnormalities and 
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gSHSSSHSHSBH^HE Graduate Fortnights were e'Jtablished by the Acad- 
emy in 1928 upon the recommendation of its Committee 
on Medical Education m appreciation of the periodic 
need by all practicing physicians for an mtensive re- 
KESHSHSasHHES'.a view of recent advances in the major branches of medi- 
cine Each year a new subject is selected for the theme of the Fort- 
night The special field is covered completely within that penod by a 
combined program of morning, afternoon and evemng exercises consist- 
ing of lectures, demonstrations, exhibits, hospital chmcs, seminars and 
round table discussions The entire medical profession is eligible to 
parucipate As lecturers and discussion leaders, the Academy assembles 
the most outstanding authorities in the country 

The scientific exhibits of the Fortnight represent the contribunons 
of many medical schools, teaching hospitals and research laboratories 
This year an attempt has been made to group the exhibits according 
to subject matter rather than by participaung mstitutions, so as to take 
the most complete advantage of their educational values It would be 

Gnen October 7, 1946 at the opening of the Fortnight 
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The T^iveiny Fust He}7}?am7 M Bigg^ Alemorial Lectirre 
Laurence H Snader 

Professor of Sledical Genetics Conei;e of Medicine and Cliairman of t]ie Department 
of Zoolofi and Entoinolog> the Ohio State Uni\er-ii> 



p,S5SH5H525H52.‘3he field of public health has always been noted for its 
abihty to put to practical use the basic discoveries of the 
various sciences which have had somethincr to contribute 
to public welfare Mhth medicine as a core, public health 
has enlisted the aid and support of bactenolog}'-, sanituy 
engineering, statistics, entoniolog\’, vetennar}’- medicine, sociolog)’' and 
other pertinent disciplines Following the early use of primitive meas- 
ures of sanitation, the discovery of microbes opened a new'’ and im- 
portant phase of public health, leading to the control of many infectious 
diseases and the inspection and supertusion of food and w ater supplies 
More recently the activities in this field have ividened to include such 
things as city planning, zoning, building of cheap transportation and 
recreational areas, proinsion of labor-saving devices and safety measures, 
and the general improvement of economic conditions 

These things, ivhich have done so much for human progress, ha\e 
been almost entirely aimed at the control of unfavorable condioons of 
the environment Today most of these conditions are well under con- 
trol, or at least could be if enough people Avanted them controlled. 
There remain, however, a number of stumbling blocks to human health, 
the basic cause of which is genetic As the infectious and nutritional 
diseases are conquered one by one, the genetic anomalies and diatheses 
become of greater relative importance And just as the medical 
bacteriologist pointed the svay to the control of infecaous diseases, and 
the biochemist to the regulation of nutritional disorders, so the medical 
geneucist now holds out hope for the understanding, and thus the 
eventual control, of the genetic dyscrasias 

From the basic study of the pnnciples of heredity there is emerging 
a netv science, medical genetics, which applies these principles specifi- 
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calJy to man From careful research in the laboratory, in hospitals, and 
in homes and communities, a large amount of exact information has been 
gathered concerning the part that genetic variability plays in the pro- 
duction of human traits Just as public health measures have depended 
for their success not only upon the training of specialists in the field, 
but also upon the education of the public, so also the newest hand- 
maiden of public health, medical genetics, is developing both specialized 
and public interest So miportant has our knowledge of human heredity 
become that courses in medical genetics are becoming standard units of 
the medical curriculum Popular interest has dictated the appearance 
of books and magazine articles on human inheritance, and public lectures 
such as this one are being presented under a wide vanety of auspices 
The precision of our knowledge has now reached the pomt where 
defimte practical apphcations are available and in use These mclude 
first, prevention, that is, the instituting of preventive measures agamst 
certain diseases and abnormalities, on the basis of specific genetic back- 
grounds, second, diagnosis, on the basis of genetic data, of conditions 
difficult to identify by other means, third, genetic prognosis, that is, the 
furmshing of genetic advice in prospective marnages and prospecave 
families, and fourth, the determination of non-paternity and other 
medico-legal and medical problems, on the basis of the various blood 
agglutinogens 

Let us first consider prevention Of all the applications of medical 
genetics, the one potentially most valuable is in the field of preventive 
medicine It is becoming more and more feasible to prevent, in the rela- 
tives of persons with genetic conditons, the appearance of the abnor- 
mality or disease The procedure is to examine the relatives of an af- 
fected patient by means of suitable laboratory tests, in search of the 
early pre-clinical or laboratory signs of the trait When these are dis- 
covered, preventive measures are instituted 

Let me cite some examples from my own experience At the Ohio 
State University I work in dose association with the men in the depart- 
ments of medicine and surgery One of the most brilliant and certain 
applications of genetic facts to prevention has received much of its im- 
petus from my colleagues in these departments, Doctors Doan and 
Curtis I refer to the prophylactic remov’^al of the spleen in congenital 
hemolytic icterus In this disease the clinical manifestations are jaundice 
and marked anemia, sometimes dev'^eloping as an acute fatal hemoclasnc 
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crisis if permitted to remain untreated The condition is the result of a 
dommant hereditary factor, but the chmcal symptoms are not always 
expressed in those who inherit the factor One or another of the labora- 
tory stigmata is, however, always present if appropriate laboratory 
examinations are made These signs include a relatively high re- 
riculocytosis for the degree of anemia, microspherocytosis (rarely 
macrocytosis) , increased fragility in hypotonic solutions of sodium 
chloride, increased icterus index, and enlarged spleen 

Where one or a combination of these signs is found in a relative of a 
patient with clinical activity, the spleen should be removed m the po- 
tential patient as a prophylactic measure When it is remembered that 
such ordmarily minor events as an infection or a broken bone, or phy- 
siologic pregnancy in the female, may precipitate a hemoclastic cnsis 
capable of resulting in death, the value and even the urgency of pre- 
ventive splenectomy are apparent 

In connection with my Umversity duties I teach a course in medical 
genetics to the medical students It is my custom at the appropriate 
point in the course to have presented to the class a family in which 
hemolytic icterus exists Recently I called Dr Doan and asked if he 
could provide a case on a designated date He assured me that there 
would undoubtedly be a case in the hospital at that time 

About a year previously, a man had been operated on for hemolytic 
icterus, and as is our custom, his children had been called m and ex- 
amined Two of his four sons showed the early laboratory signs of the 
inherited trait, and were advised to have their spleens removed as a 
prophylactic measure One agreed, and his spleen was successfully re- 
moved, the other refused 

The day before my class period. Dr Doan called and said that a boy 
with severe hemolytic icterus in hemoclastic crisis was being sent mto 
the hospital, and would probably serve for presentaaon the next day 
When the hour for the class arrived, however. Dr Doan appeared with- 
out the patient It had been the boy who a year earher had refused pre- 
ventive splenectomy He arrived in extremis and hved )ust long enough 
to say, “I guess I waited too long to have my spleen removed ” And he 
had He could have been saved by elective prophylactic surgery on 
purely genetic grounds 

Another example of the genetic application of preventive measures 
IS furnished by an anomaly known as xanthoma tuberosum It is a stor- 
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age disease, a lipoidosis Like hemolyac icterus, it has both chnical 
symptoms and pre-chmcal laboratory signs The visible symptoms are 
characteristic nodules and tumors of the tendons and joints The labora- 
tory signs consist of increases in the blood cholesterol and cholesterol 
esters The increases may be as much as to reach 1500 mg per cent, 
as compared with a normal blood cholesterol of 150-300 mg per cent 
The condition may progress to cardiovascular involvement and sudden 
death 

Since the hypercholesterenua is transmitted on the basis of a dominant 
hereditary factor, and since this may be detected by appropnate labora- 
tory tests long before the appearance of visible tumors or nodules, it 
may profitably be searched for in the relatives of patients with clinical 
manifestations Where found, preventive dietary and other appropriate 
measures may be insntuted, thus helping to preclude heart involvement 
and premature death 

These are just two examples of many that could be cited It might 
be argued by the unimtiated that such preventive measures could be 
invoked without any knowledge of genetics, and so they could, were 
It possible to examine everyone in the world for every potenaal disease 
and anomaly that he might have Obviously this is not feasible, so that 
It becomes imperative to do the feasible thmg, which is to search for 
laboratory and pre-clinical stigmata in the places where they are most 
likely to be found, namely, in the relatives of those patients who have 
chnically manifested genetic conditions 

Instances like those described, involving dommant genes, provide the 
most strikmg opportunities for the apphcation of preventive measures 
on genetic grounds, since the incidence of affected relatives in cases of 
dominant heredity is high A dominant gene is one which produces 
Its effect whether it is present upon both or upon only one of the 
chromosomes of the pair concerned A recessive gene, on the other 
hand, is one which must be present upon both chromosomes of the pair 
in order to produce its effect Genes occur in alternative pairs, the two 
members of a pair being called alleles Obviously if one allele of the 
pair is dommant, the other must be recessive Dominant genes are usually 
symbolized by capital letters, their recessive alleles by the correspondmg 
lower case letters Thus we may represent the dominant gene resultmg 
m hemolytic icterus by I, and its recessive allele for normal activity 
of the spleen and hematopoietic system by i Then 11 and It will be the 
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physicians whom he consulted were unable to give him any relief One 
evenmg he made a social call upon a distinguished neurologist who hap- 
pened to be a personal friend, and in the course of the evenmg hesitat- 
mgly mentioned this corn which would not get better, apologizing for 
brmgmg such a small matter to the attention of a specialist To the man’s 
amusement the neurologist asked for an X-ray of his lumbar spine He 
did this because he had formerly treated the man’s two brothers for 
marked trophic lesions which were the result of spina bifida Sure 
enough, in this patient an occult spina bifida was found, and was 
shown to be the cause of the ulceration 

Not only may diagnoses sometimes be made more readily through the 
use of genetic backgrounds, but they may often be made earlier than 
would otherwise be possible A man 54 years of age was operated on 
for well developed gastric carcinoma on the lesser curvature, one inch 
from the pylorus His 52 year old brother, though having no symptoms, 
was disturbed by the presence of cancer m the family. The physician 
suggested that the appropriate tests be run on the brother They were 
made, and an identical gastric cancer was found to be developing, one 
inch from the pylorus Soon the brothers were in adjoining hospital 
beds, but the operation on the second brother was performed much 
earlier than would have been otherwise possible 
The third practical application of medical geneucs to public health 
is our increasing ability to give accurate genetic advice to famihes As 
a result of college courses in genetics, and of popular books and maga- 
zine articles on heredity, the well-read lajman is rapidly leammg that 
It IS possible to get information about the possibility of the appearance 
in his children of a trait that has previously occurred m the family 
Parents and prospective parents are rightfully concerned about these 
thmgs Sometimes the question concerns a wanted character such as 
blonde hair or musical ability More often it involves an unwanted trait 
such as club foot, achondroplasia, or mental deficiency 
Before attempting to answer such a question the physician must ascer- 
tam several important facts He must first accurately identify the trait, 
since minor variations may represent different genetic factors involved 
The ease of identification varies club foot is readily recognized, while 
border-line mental deficiency may be difficult of analysis 

When the trait is accurately identified or diagnosed, the literature on 
human and medical genetics must be searched for recorded instances of 
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the hereditary mechanism involved Particular care must be taken to 
note what variations in the expression of the trait have been recorded 
vnthin famihes, v'hat the ages of onset have been, and with what reg- 
ularity the character may have appeared within famihes 
It IS then necessary’- to chart the family history of the person seeking 
ad\uce, and to compare his pedigree with those recorded in the htera- 
ture or in the files of the physician himself, noting similannes and dif- 
ferences in s}'^mptoms, age of onset, and type of transmission 
Finally the possible relations of the anomaly or disease to the environ- 
ment must be evaluated, and the probable environment in which the 
trait wiU de\ elop if it appears in this family must be specified 
With aU the above facts in hand it is frequently possible to make a 
reasonable prognosis Let me again draw some instances from personal 
expenence 

Within the past year I have been consulted by two famihes on the 
question of peroneal atrophy In one case the father suffered from the 
disability and wished to know the possibility of its appearance in his 
children He had nonced beginning lameness in lus late twenties, and at 
forty he showed pes cavus and atrophy of the hands He was an only 
child, and he remembered his mother as being moderately crippled The 
late onset and moderate involvement are characteristic of the dominant 
form, and it was thus possible to predict that about half his children of 
both sexes \vould show the trait 

In the other instance the parents were unaffected, but them oldest 
child, a boy of twelve, was severely crippled He had begun to have 
trouble walking at about five years of age, and the atrophy had de- 
veloped rapidly Their other children xvere two girls, aged seven and 
two, respectively The parents wanted to know the chances of the two 
gmls developing the atrophy, and whether or not any of these children 
could transmit the trait 

The onset dunng the first decade and the rapid crippling are char- 
acteristic of the recessive form of peroneal atrophy In the case of reces- 
sive traits, It will be recalled, the gene must be present on both chromo- 
somes of the pam in order that the trait be expressed This means that 
It must have been inherited from both parents In this case, since both 
parents were unaffected, they must have been heterozygous In rare 
recessive traits, it xvill be unusual to find both parents heterozygous by 
chance The situation is much more likely to occur, how^ever, v'hen the 
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parents are related, since, if one is heterozygous for a trait, the other, 
being a relative, is likely to carry the same gene In the family under 
discussion, inquiry revealed that the parents were first cousms 
It was thus possible to tell the parents that any child of theirs has one 
chance m four of becoming crippled Moreover, the normal children 
have two chances in three of carr)'ing the gene Even if one of them 
carries the gene in heterozygous form, however, it vtU not result in 
affected children unless she marries a man who is hke\wse heterozygous 
The foregoing cases illustrate the fact that variaaons in onset and 
severity %vithin a trait are often the result of different genic complexes 
Conversely, the discovery of vanous genetic bases for u^hat is apparendy 
a single climcal entity can lead to important clinical distinctions which 
may even require different therapies In devious ii^ays is medical geneacs 
making its importance felt m clinical medicme and public health 

Other examples of variations in onset and severity dependent upon 
different genes are to be found in epidermolysis bullosa and m retinitis 
pigmentosa 

Recently I was asked to advise a couple with three sons and m^o 
daughters Two of the sons, aged nme and eleven, suffered from 
pseudohypertrophic muscular dystrophy A brother of the mother had 
died of the disease at the age of fourteen The parents were well aware 
of the hopeless prognosis for the two crippled boys, but xvanted infor- 
manon on the chances of the reappearance of the trait if the normal 
boy and the two normal girls should marry 

The abnormality m this case is the result of a set-lmked gene, that 
is, a gene earned on the X-chromosome Since the gene is recessive, it 
must be on both X-chromosomes of a woman to express itself, but due to 
the fact that the boys having this defect usually die before reproducave 
age, there is httle or no chance for a girl to get the defective gene from 
her father This type of dystrophy is therefore confined to boys The 
chromosome complex of a male includes an X- and a Y- chromosome 
in place of two X-chromosomes in a female The Y-chromosome cames 
no genes of this sex-linked type, so that if a boy inhents the gene for 
dystrophy on the X-chromosome from his mother, the Y-chromosome 
from his father will not contribute any gene to counteract or dominate 
over the defeenve gene, which can therefore express itself 

If M^e represent the gene for normal muscle development by D, and 
the gene for dystrophy by d, boys may be either of two genon’’pes, DV 
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(normal) and dP (crippled) Girls wall ordinarily be one of two geno- 
rj^es, DD and Dd, both unaffected The genotype dd (dystrophic 
female) can ob\ lously not occur as long as the crippled boys die before 
reaching reproducni e age 

The defectn e gene is thus carried along in the population by some of 
the normal girls in the dystrophic families In the family under discus- 
sion the parents w ere obviously DY (father) and Dd (mother) All the 
boys received the Y-chromosome from the father, but had an even 
chance of receiving D or d on the X-chromosome from the mother The 
nvo crippled boys, of course, recen ed d and w’-ere thus dY The normal 
brother, wdio w as fourteen years of age, obviously recen ed D and w as 
DY It Avas thus possible to state definitely that he may marry wath im- 
pumty, since he can not possibly transmit the gene 

The daughters, on the other hand, both recen ed D on the 
X-chromosome from the father Although they were only three and 
five years old, respecuvely, it is certain that they wall be unaffected 
However, they have an even chance that they carry the defective gene 
from the mother Thus the chances that they may bear crippled sons 
are fifty-fifty, regardless of w'hom they marry 
Not long ago I W'as consulted by a young couple who had an infant 
son suffering from an affliction of the skin in wfflich blebs and blisters 
appeared wherever the skin was subject to fricuon The bhsters oc- 
curred not only on the skin itself, but in the mouth, nose and throat 
The child had no nails and practically no teeth, and was a mass of raAV 
flesh The diagnosis w^as made of epidermolysis bullosa dystrophica The 
prognosis is bad The parents w^ere frantic, and demanded to know 
whether further children would show*^ the defect 
This type of epidermolysis is knowm to be the result of still another 
kind of gene, an incompletely sex-linked gene Such genes are located 
on the homologous regions of the X- and Y-chromosomes These 
chromosomes are complex, and recent wmrk by Koller^ has show n that 
they consist of three portions, as follow^s First, there is a region of the 
X-chromosome homologous with a corresponding region of the A'- 
chromosome, the twm parts synapsing during meiosis and forming 
chiasmata Second, there is a part of the X-chromosome not homologous 
wath any part of the Y-chromosome, and third, there is a poruon of the 
A’-chromosome not homologous w ith any portion of the X-chromosome 
The non-homologous regions do not undergo synapsis dunng meiosis 
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Genes are know to be located m each of these three regions, and all 
such genes %vill be in one way or anotlier associated with sex in their 
inheritance Those located on the non-homologous portion of the 
X-chromosome are called sex-lmked, and Mill be inherited in the man- 
ner )ust described for pseudohypertroplnc muscular dystrophy Genes 
located on the non-homologous region of the Y-chromosome mtU be 
confined to men, and will produce their characteristics only m men 
Such traits as ichthyosis hystrix gravior and keratoma dissipatum are of 
this nature 

Genes located on the homologous parts of the X- and Y-chromosomes 
are knotvn as mcompletely sex-hnked genes, and them transrmssion is 
pecuhar About half the famihes m which the father carries the gene Mill 
contam more affected sons and unaffected daughters than would be 
expected m ordmary inheritance, while the other half muU contam more 
affected daughters and unaffected sons than would be expected The 
extent of the discrepancy xwll depend on the precise location of the 
gene on the chromosome The locaaon can be accurately determmed 
by modern genetic methods 

The gene for epidermolysis bullosa of the recessive type is, then, m- 
completely sex-lmked, and located about 20 umts distant from the junc- 
Gon of the homologous and non-homologous pomons of the sex 
chromosomes Smce the affected child m the family xvas a boy, this 
probably represents a non-crossover, and other affected children m the 
family will probably be boys Specifically, another boy m this family 
would have two chances m five of bemg affected, whereas a girl w ould 
have but one chance m ten of showing the afflicGon 

The foregoing examples of geneac prognosis are all mstances m 
which sufficient informaGon on the mode of inhentance of the abnor- 
mality was available to make accurate predicaons possible Unfortu- 
nately, complete geneGc data are not equally at hand in all mherent 
anomahes, and such explicit mformaGon can not always be given There 
IS crying need for more and more research along these hues 

The fourth pracncal application of medical genencs mcludes the 
medico-legal and other medical outcomes of our knowledge of the m- 
hentance of the human blood agglutmogens It is like carr}nng coals to 
Neivcastle to speak of the blood groups to a New York audience This 
IS the place where Dr Landstemer, the discoverer of the blood groups, 
did so much of his work, where he and Dr Levine u orked out antigens 
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M and N, and where Dr Wiener is even now continuing his remarkable 
work on the Rh factors Nevertheless, any discussion of medical genetics 
and public health would be very incomplete without at least a reference 
to the subject 

More than twenty years ago I spoke in New York on the inhentance 
of the blood groups At that time we knew of four groups, and I 
thought I had a good deal to say about them Today we deal with 3200 
groups, and the number will probably soon exceed 8000 by virtue of 
several new' antigens which are even now in the process of descnption 

It will be recalled, then, that in the early days of this century Land- 
steiner showed that W'hen the er}’^throcytes of one person were mixed 
wnth the serum of another person, agglutination might occur The re- 
action took place only in certain mixtures of cells and sera It was 
obviously an anagen-antibody reaction, the anogen being located m 
the erythrocytes, the antibody m the serum Further work revealed the 
fact that there were really two antigens occurrmg m human ery- 
throcytes These were named A and B As a result it was possible 
to distinguish four sorts of individuals those contaimng antigen A m 
their cells (hence spoken of as belonging to group A), those having 
antigen B (group B), those having both antigens (group AB), and 
those possessmg neither antigen (group O) 

A reciprocal relationship exists between antigens A and B and their 
correspondmg annbodies, smce each person has either antigen A or the 
antibody against A, and either antigen B or the antibody against B Thus 
there occur in vanous human bloods natural or “normal” antibodies 
against A and B 

The most obvious application of this discovery was to blood trans- 
fusion, since It would be unwise to transfuse red cells mto a person 
whose plasma would immediately clump the cells Before any trans- 
fusion of whole blood or erythrocytes, the blood groups of donor and 
recipient must be detemuned, so that compatible blood may be given 

We were immediately mtngued by the fact that here w^as a means of 
distinguishing four kinds of people, and in our laboratory and those 
of other investigators, researches were quickly undertaken to determine 
how the blood groups were mhented Studies of large numbers of fam- 
ilies have disclosed the fact that antigen A is mhented on the basis of a 
dominant gene Antigen B is the result of another dominant gene, an 
allele of the first, and a third allele in the series results in no antigen at 



578 


THE BULLETIN 


all Consequently antigen A never occurs in a child’s blood unless it 
occurred in the blood of at least one of the parents Similarly, antigen B 
never appears in a child’s blood unless it was present in the blood of at 
least one of the parents 

Although these discoveries seemed at first only of academic interest, 
they proved soon to be of practical importance as well Cases of disputed 
paternity, for example, may be settled from data such as these If a child, 
for instance, is of group A, and the mother is of group O, then we know 
that the antigen A in the child must have come from the father If the 
alleged father should be of group B or of group O, we can state defi- 
nitely that he is not the true father of the child 

FoUowmg the first world war the intensive study of blood grouping 
phenomena was undertaken on a large scale One of the outcomes of 
these researches was the demonstration that antigen A occurs in several 
detectable subtypes, now named A^, A" and A^ It is thus possible to 
classify people into eight different groups, namely O, A^ A- A^, B, 
A^B, A^B, and A^B 

Another outcome of blood grouping research was the demonstraaon 
that antigens A and B exist in nvo different chemical forms water- 
soluble and alcohol-soluble Thus individuals of groups A, B and AB 
may produce water-soluble antigens, in which the antigens are found nor 
only in the cells but in the body fluids such as the saliva, milk, tears and 
urine On the other hand, they may produce the antigens in alcohol- 
soluble form, in which case they will be restricted to the cells 

Those persons having water-soluble antigens have been named “secre- 
tors,” while those whose antigens are not soluble in Mater are called 
“non-secretors ” By means of special anti-0 sera, even individuals of 
group O can be classified into these nvo groups 

Tlie “secreting” ability is the result of a dominant factor, the “non- 
secreting” propensity being due to its recessive allele Thus these factors 
may be added to the armamentarium for medico-legal use Also they 
double the number of recognizable blood groups Since any one of the 
eight A-B groups may be either a secretor or a non-secretor, there are 
8 X 2 , or i6 groups recognizable m this -way 

The discovery of antigens A and B resulted from the presence in 
human sera of normal annbodies against them On the assumption that 
there might be in human erythrocytes other antigens for M'hich no nor- 
mal antibodies existed, Landsteiner and Levine injected human cells into 
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rabbits When the resulting immune sera were exhausted with ap- 
propnate human erj'^throcytes, the sera still selecuvely agglutinated other 
samples of human red cells It was apparent that the rabbits had pro- 
duced a specific anubody against a human agglunnogen not previously 
recognized As a matter of fact, several agglutinogens were found by 
this technique 

Two of the new agglutinogens were named iM and N They proved 
to be related in such a way that a person might have iM in his cells 
(type Al), or N (type N), or both (type AIN) No one lacking both 
AI and N has been found Through genetic studies it has been demon- 
strated m our laboratory and others that these anogens, like A and B, 
are the result of dominant genes, and consequently never appear m a 
child’s blood unless present in the blood of at least one of the parents * 
Aloreover antigen N, hke antigen A, can be subdivided mto identifiable 
types Wt recognize N* and N", so that there are five types in the Al-N 
senes, namely AI, N', N-^, AIN^ and AIN- Since any one of these five 
could be any one of the sixteen AB groups, there are 5 x 16, or So dif- 
ferent groups detectable in these two series 

In addition to lacking normal antibodies, AI and N have proved to 
be only very weakly antigenic to human beings They are thus unim- 
portant in blood transfusion, even m multiple transfusions They can 
be used, however, as additional critena m cases of disputed paternity 
In the course of the mjection experiments earned out by Land- 
steiner and Levine, still another antigen lacking normal antibodies was 
found It was less satisfactory to use than antigens Al and N, smee potent 
sera were difficult to obtain and standardize, and the reactions were weak 
and variable The antigen was named P, and later work has resulted in 
more satisfactory means of detection For one thing, certain ammals have 
been found to be good sources of normal anti-P serum, particularly pigs 
Genetic studies reveal that antigen P, like the others mentioned, is 
the result of a dominant factor Aloreover it likewise occurs in two 
detectable subtypes, P^ and P", so that with the appropnate antisera four 
kinds of persons can be distinguished, namely P^, P", PT and P- 

In the combined A-B, AI-N and S senes there were 80 different 
classifications of human blood Since the P factors are independent of 
the others, any one of the 80 could be any one of the 4 types in the P 
series, thus making altogeher 8ox4,or 320 different groups 

Continued attempts at discovering more antigens by injection of 
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human blood into animals gave disappomting results Landsteiner and 
Wiener therefore approached the problem from a different angle They 
injected blood from the monkey, Macaciis rhesus, into rabbits The im- 
munized rabbit serum was found to agglutinate human cells selectively, 
thus identifying still another human agglutmogen which proved to be 
independent of all those previously studied Usmg the first two letters 
of rhesus, the antigen was named Rh Eighty-five per cent of white 
Amencans proved to have the new antigen, and these persons are spoken 
of as P-h-f- The other fifteen per cent, lacking the antigen, are called 
Rh- 

Geneuc studies of the new antigen revealed the fact that it, too, is 
inherited on the basis of a dominant gene, and may therefore be used 
■with the other antigens in medico-legal applications 

There are apparently no normal antibodies against antigen Rh in 
human plasmas In this regard the situation is similar to that in antigens 
M and N There is a difference, however, in regard to antigemcity, since 
Rh IS antigenic to man This fact leads to several e's:tremely important 
clinical applications 

In blood transfusions it is essential to transfuse only Rh— blood into 
an Rh— person, since repeated injections of Rh-f blood may result in 
immunization of the recipient with hemolytic reacnons of increasing 
severity ® 

Not only is the Rh agglutinogen antigenic to man, but it may pass 
from the circulation of an embryo through the placenta into the 
mother’s circulation, and immunize the mother if she is Rh negative 
This fact led to the discovery of the cause of erythroblastosis, which 
had long been known to run in families, but which had never fitted into 
any clear genetic picture 

Even before the discovery by Landsteiner and Wiener of the Rh 
antigen, Levine and Stetson® postulated such a factor capable of im- 
munizing a mother They found an atypical agglutinin in the blood of 
the mother of a macerated fetus When the Rh factor was announced 
the following year, it proved to be the immunizing agent postulated by 
Levine and Stetson In 1941 Levine, Katzin and Burnham''^ demonstrated 
that the Rh antigen is indeed the primary cause of erythroblastosis, ac- 
counting for more than 90 per cent of the cases Recent work of Wiener 
and his coworkers has established the fact that the other i o per cent are 
also due to immunization reactions, either the result of the production 
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of univalent Rh antibodies instead of the usual bivalent agglutinins, or 
m occasional cases the result of antigens A and B 

In nearly all cases of er)'’throblastos)s the mother is Rh— , the fetus 
Rh4- The antigen in the fetus was, of course, inhented from the father, 
and some of it has passed through the placenta into the circulation of 
the mother, immumzmg the mother The maternal immune antibody, 
which can be demonstrated in the mothers of erythroblastoac infants, 
has then passed back into the fetus, damaging the erythrocytes The 
result IS hemolytic jaundice or fetal hydrops or macerated fetus, the well 
recognized symptoms of erythroblastosis While the agglutination of red 
cells IS a demonstrable test tube reaction, the end result in the fetal cir- 
culation is most probably hemolysis 

As a rule the first Rh-(- pregnancy of an Rh— mother serves merely 
to set up the immumzation, while a second or later Rh-f embryo stim- 
ulates the further rapid production of antibodies, and is itself affected 
Occasionally, however, a woman produces antibodies so qmckly and 
strongly that even the first Rh-J- embryo may be affected We have 
some evidence m our laboratory that these affected first-bom show gross 
abnormalities, including spina bifida Within the past year we have seen 
several such cases, and these will shortly be published 

Of course, if an Rh— woman has received a transfusion of Rh+ 
blood previous to her first pregnancy, she may already have been im- 
munized, and the first Rh-f- fetus she carnes may then be affected m the 
usual manner On the other hand, some women appear to produce anti- 
bodies so slowly that several Rh-f- fetuses are required before one shows 
the effect of the immunization 

Although the original source of anti-Rh serum was immunized rab- 
bits, and later immunized guinea-pigs, it was soon apparent that the 
serum from mothers of erythroblastotic mfants was the best source of 
test antibodies Nou^adays such mothers furmsh practically all the avail- 
able test sera The study of such sera has resulted m the discover^’" of 
several types of anti-Rh antibodies, making possible the identification of 
corresponding new Rh antigens, and the classification of still more kinds 
of persons 

Not long after the discover)’^ of the onginal Rh agglutimn, A'Sfiener® 
found a human immune serum which agglutinated only 70 per cent of 
human bloods instead of 85 per cent The new agglutinin identified an- 
other Rh antigen, similar to the first The onginal anngen is now called 
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The genetic basis of the Rh-Hr blood tiTJes The theoretical genotype frequenaes- 
were den\ed in my laboratory from the proportions of the Rh types as recorded bj 
Wiener It should be noted that anti Hr" has been postulated but not vet described 


Rh° (or Rho) and the one is known as Rh' Soon afterward Levine‘S 
described an immune serum which contained anabodies against both 
antigens, and agglutinated about 87 per cent of human bloods 

Soil later Wiener® described a third kind of human immune serum 
vtdiich contained a new aggluanin, related to the other two, but reacting 
with only 32 per cent of human bloods The new antigen indentified by 
this annbody has been named Rh" Individual persons may have any one 
of these anagens in their er}'^throcytes, or any combination of them, or 
none at all Thus with the appropriate antisera anyone may be placed 
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m one of eight Rh types, as follows Rh°, Rh', Rh", Rh° Rh° ", 
Rh'", Rh° and Rh- The last type is Rh negative, the others are all 
Rh positive, for one or more of the Rh antigens 

Based on the blood groups in the A-B, Al-N, S and P senes, we 
have, It will be recalled, 320 types Since any one of these 320 could 
be any one of the eight Rh types, we can now distinguish 8 x 320, or 
2560 blood groups altogether 

Most recently it has been obsen'^ed that corresponding to each Rh 
factor there is a reciprocally related antigen which has been named 
Hr Hr is related to Rh in the same way that M is to N, so that a 
person homozygous for any Rh gene is negative for the corresponding 
Hr antigen, and vice versa Corresponding to the three antigens Rh°, 
Rh' and Rh", three Hr factors, Hr°, Hr' and Hr" are postulated 
Hr' and Hr" have already been described, Hr° will doubtless soon be 
discovered and delineated 

The addition of the Hr antigens to the hst makes it possible to 
break each of the eight Rh types into further subdivisions (Table I) 
Using anti-Hr' serum, for example, we may now classify Rh° ' blood 
into positive for Rh° ' but negative for Hr', and positive for Rh and 
positive for Hr' Interestingly enough, in most cases this difference will 
distmguish homozygous individuals from heterozygous mdividuals, as 
may be seen from the table, and is thus of importance in genetic 
prognosis in families in which erythroblastosis has occurred 

Antisera against Hr' are now available, and make it possible to read- 
ily disanguish ten Rh blood types mstead of eight Going back to the 
320 types classifiable on the basis of A, B, M, N, S and P, and reahzmg 
that any of the 320 could be any one of the ten Rh-Hr types, we have 
now 3200 different blood groups When antisera agamst Hr and Hr 
become available in quantity, it will be possible to distinguish 27 Rh-Hr 
types, and thus 27 x 320, or 8640 blood groups altogether 

The different genes involved m the production of these diverse 
anugens occur m varying frequencies from population to population, 
and herein hes another whole field of research In any population some 
of the alleles will be fairly common, others rather rare Nevertheless, 
It would be possible for me to take a drop of blood from each one of 
you m the audience tomght, and with the aid of the proper sera, to place 
each one of you in one of these thousands of blood groups It would 
be surprismg if any two of you were to fall mto the same group Then 
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five years later I could return here, gather you together, talce another 
drop of blood from each of you, and, without knowmg the source of 
the samples of blood, assign each sample to the proper person by re- 
ferring to my previous list, except, of course, for such duplications of 
blood group as might exist among you 

Returning to erythroblastosis, the question arises as to how often 
by chance an Rh— woman will marry an Rh-f- man and produce an 
Rh-f- child who might thus be affected This problem, like all the 
problems involved in the Rh types, is one of medical geneacs, and can 
be solved only by medical genetic methods Its solution has led to some 
remarkable new concepts of Rh immunization Without going into the 
mathematical methods of gene-frequency analysis, let me say only that 
we would expect in a population such as ours that 238 per cent of all 
children bom will have one or another Rh antigen which the mother 
does not have 

If all such cases are potentially erythroblastonc, we should expect 
the incidence of erythroblastosis to be 23 8 per cent However, the 
frequency of clinically diagnosed cases has never approached this figure 
The recorded incidence is about one in 200 births, or about one half 
of one per cent Obviously the difference between 23 8 per cent and 
one half of one per cent is a pretty big discrepancy, and it is of im- 
portance to explain it 

First of all, it has been observed that of the three Rh antigens, only 
Rh° IS of any great importance in producing symptoms There have 
been a very few cases reported of effects due to immunization with 
Rh' or Rh", but the number is relatively msigmficant We may confine 
our attention, then, to Rh° When we compute how often a child ivill 
be expected to have Rh° when the mother lacks it, we find that the 
answer is 8 5 per cent This is much closer to the observed half of one 
per cent, but still far enough away to demand further investigation 

Next we recall that first-born children are seldom affected In our 
American population about 31 per cent of children are first-born 
Eliminating these from our calculations, we would expect 6 per cent of 
children to have Rh°, to be bom of mothers laclong Rh°, and to be 
second- or later-born in the family This further closes the gap between 
the expected and the observed incidence of symptoms due to Rh im- 
munization, but still leaves a discrepancy 

Looking further, we see that the cases of erythroblastosis are not 
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distributed randomly among the Rh— mothers, but are grouped mto 
specific famihes This suggests that the Rh° antigen may permeate the 
placenta only in certain Rh— mothers, or that perhaps only certain Rh— 
women are capable of producmg potent antibodies It may be that both 
these thmgs account for the fact that not as many cases of erythro- 
blastosis are found as can potenaaUy occur 

Another mtriguing possibility suggests itself, and the exploration of 
this possibility has led to suggesave results It is conceivable that in 
some instances where the antigen immumzes the mother, and the anti- 
body m turn reaches the fetal circulation, that the effects on the fetus 
are different from those usually recognized as classical erythroblastosis 
In various laboratories, includmg our own, the search has been 
made for such manifestations The results indicate that the effects of 
Rh immunization are unimportant m the production of early abortions, 
and in the etiology of hemolytic icterus, sickle cell anemia, hydatiform 
mole, ectopic pregnancies, eclampsia and specific toxemia In undiffer- 
entiated mental deficiency, however, posiDve results were obtained 
In 1944, Yannett and Lieberman^^ made an examination of the 
blood groups and types of the children in a school for the feebleminded, 
and of their mothers They found too many Rh— mothers in the group, 
and too many Rh-f- children of Rh— mothers Analyzing the results it 
was found that of 109 feebleminded children, 53 were distnbuted among 
the specific types of mental deficiency such as Mongohan idiocy and 
spastic paraplegia The distribution of the Rh factor was normal m 
these children and m their mothers In the 56 children classified as un- 
differentiated mental deficiency, however, an abnormal distnbunon of 
the Rh factor appeared There were too many Rh- mothers and too 
many Rh-|- children from these Rh— mothers 

These results appeared to us so suggestive that we have been in 
vesngating the blood of the undifferenoated feeblemmded at the O 10 
Institute for the Feebleminded, and of their mothers (Snyder, Schon 
feld and Offerman,^^ 1945) The results to date are as follows Of 169 
mothers of feebleminded children, 38 are Rh— , whereas only 21 
would be expected This difference is statistically highly sij, cant 
171 feebleminded children, 27 are Rh+ from Rh— mothers, w ereas 
we should expect only 14 or 15 This deviation is also high y si^ cant 

when tested statistically 

It thus appears that the immune antibodies of the mo er may pro 
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duce effects on the brain tissue instead of the usual symptoms of ery- 
throblastosis The suggestion has been made that the immediate effect 
of red-cell destruction is anoxia, and that this lack of oxygen, if it 
occurs at a time when the brain of the embr)m is in a cntical stage of 
development, may very well cause permanent mental deficiency As a 
tentative estimate of the incidence of this effect I suggest a half of one 
per cent 

Thus the gap between the calculated incidence of effects of Rh 
immunization and the observed incidence has been still further closed 
It IS not yet completely closed, however, and the search must continue 
for further, as yet unknoum, manifestations In our laboratory we have 
recently completed an analysis of a hundred cases of dementia praecox 
and their mothers The distribution of the Rh factors asrrees satisfac- 
torily with expectaaon in these cases 

There is some evidence diat incompatibility of A and B can cause 
mild symptoms in cases where the fetus has one of these antigens which 
IS lacking in the mother Mild jaundice of group A infants from group O 
mothers has been reported by PoIayes“ (1945) In these cases the titer 
of anti-A antibodies was found to be i 700 as compared with an average 
of less than i 200 

Another recent and important contribution to the rapidly develop- 
ing Rh picture is the discovery by Wiener that immunization may result 
m either of nvo kinds of antibodies bivalent, resulting in typical aggluti- 
nation, or univalent, resulting, in the presence of conglutinin, in “con- 
glutination ” It IS Wiener’s belief that the type of manifestation of 
erythroblastosis depends upon which of these kinds of antibodies is pro- 
duced Since the type of antibody production may well be the result of 
a genetic factor, further intriguing problems are posed by this discovery 

Still another field for speculation is opened by the recent suggestion 
of Butts^^ that the malarial parasite may contain an Rh-hke anngen 
which, through immunization, produces black^^ater fever as a sequella 
of malaria in Rh negative persons 

Through these various examples of the growth and increasing im- 
portance of medical genetics I have tried to point out its place, shoulder 
to shoulder with the older sciences, as an ally of public health Someone 
may ask, what about a program of eugenics as a part of public health 
measures^ My answer is that this js eugenics These things I have been 
descnbing to you form the essence of modern eugenics 
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In the continuing struggle for the health and \\ ell being of all man- 
kind, medical genetics stands ready to join those sciences which have 
already made so much progress, in the hope and belief that its contribu- 
tion may likewise prove a worthy one 
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FIBROUS DYSPLASIA OF BONE^ 
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^5HSE5ssas2Sa.^HE disorder which Doctor Lichtenstein and P’ - designate 
as “fibrous dysplasia of bone” has, as its central and con- 
stant feature, a characteristic kind of skeletal lesion 
developing in the interior of affected bones In any 
SasaSHSHSHSHsS particular case, one, several, or many bones may be in- 
volved, and part or much of the mtenor is occupied by a tissue which 
is basically fibrous and gritt)’- though it may also present other features, 
which will be brought out later In some cases, the skeletal aberrauon 
constitutes the entire disorder, so far as one can tell In other cases, 
the disorder is expressed as an association of the skeletal aberration with 
the presence of one or more non-elev^ated light yellow or yellow-brown 
areas of cutaneous pigmentation Stauffer, Arbuckle, and Aegerter^ have 
also described a case in which, in addition to extensive skeletal changes 
and a large, browmshly pigmented patch on the back, there were mul- 
tiple congenital arteriovenous aneurysms in the left upper extremity 
and apparently also in the left lower 

However, the vast majonty of the cases of fibrous dysplasia is con- 
stituted by those showmg only the dysplastic skeletal changes (m one, 
several, or many bones) or such skeletal changes along with some ab- 
normal cutaneous pigmentation The small percentage of cases remain- 
mg can be held to represent the full-blown form of the disorder In 
this form, specifically, the patient presents the skeletal changes (usually 
together with some abnormal pigmentanon) and also shows, or has 
shown, premature skeletal maturation and precocious puberty, some- 
times along with hyperthyroidism and even some other abnormalities 
It IS these full-blown cases that are commonly denoted as instances 
of Albnght’s disease,^ ^ though iMcCune and Bruch® called attention to 
them at the same time and then already mentioned, as did Albright, a 
number of cases previously reported in the literature under vanous 
titles The case reported by iMcCune and Bruch represents one of the 
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most carefully followed instances of the disorder, having been studied 
climcally by them over a period of about 6 years and then, at the tune 
of the patient’s death at the age of 1 2 ^ years, anatomically by Stem- 
berg and Joseph’ on the basis of a complete autopsy In spite of their 
relatively small number, these cases bulk large in the literature, because 
their spectacular qualities make them attractive subjects for reportmg 

We estimate that for every case of the flond type there are 20 or 
30 cases of the type which we have emphasized— that is, cases in which 
the fibrodysplastic invohement of the skeleton is not associated even 
vath any stnking cutaneous pigmentation, apparently not with any 
skeletal precocity, and certainly not v'lth sexual precocity and/or 
h}'perthyroidism A^anous obsen'^ers, includmg Uehhnger,® have con- 
firmed the identit)'’ of the skeletal lesions in the latter type with the 
skeletal lesions in the cases called cases of Albright’s disease Indeed, as 
stated by Falconer, Cope, and Robb-Smith ® “Albnght’s disease must 
be regarded as an association of cutaneous pigmentation and endocrme 
disturbances— of u'^hich the most striking is precocious pubert}'^ in girls 
—with a charactenstic skeletal disorder [fibrous dysplasia of bone] 
which may occur by itself ” However, though actually denoting only 
the dysplastic skeletal changes common to all cases, the term “fibrous 
dysplasia of bone” as applied to the disease complex as a whole has the 
advantage that it emphasizes the central and constant feature of the 
disease complex and can be qualified in accordance with the special 
features of individual cases 

We know nothing of the etiology of the condition, but the sys- 
temic character of the disease complex as a whole strongly suggests 
that It has its basis in some deep-rooted developmental defect, though 
It does not show any familial or hereditary factor In a sense, the indi- 
vidual bone lesion may be conceived as a hamartoma— that is, a tumor- 
like malformation resulting from flaws of de\ elopment and character- 
ized by defects of tissue combmaaon 

Clinical and Anatomic Aspects of the Disorder 

No useful purpose would be sen'^ed by repeatmg here the details 
on the disorder as a whole which u ere given in the article of 1 942 by 
Lichtenstein and the present ivTiter ” The reader is also referred m this 
connection to the excellent review article by Falconer, Cope, and Robb- 
Smith ® We shall limit ourselves here to orienting remarks on the clmical 
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and anatomic features of the disorder as a whole, and consider in their 
appropriate connecDons some features which we have not stressed be- 
fore 

Fibrous dysplasia of bone is by no means a rare disorder, our own 
expenence with it now includes at least 30 cases The disease is defi- 
mtely more common in females than m males Most of the cases come 
to hght dunng childhood or adolescence, from some complaint (pain, 
deformity, fracture, etc ) referable to changes in some bone or bone 
part The florid cases m females usually come to hght qmte early m 
childhood, on account of precocious puberty, though abnormal cutane- 
ous pigmentation and even skeletal difficulties may have been present 
previously On the other hand, in chmcally mild cases in which the 
disease is limited to involvement of one bone or at most a few bones, 
the condition may remain clmically silent even until late in adult life 
and even then be discovered only accidentally 

Topography cmd Anatomy of the Dysplasttc Skeletal Lemons As 
noted, in any particular case, one, several, or many bones may be af- 
fected, and, strikingly, in the cases showing multiple bone involvement, 
this tends to be exclusively or at least predominantly, on one side of 
the body Furthermore, within a given affected tubular bone, the disease 
is nearly always limited to the shaft When one bone is involved, this is 
often a rib, a femur or tibia, or a facial bone (particularly a jaw bone) 
but may be almost any bone When a number of bones are mvolved, 
these are quite likely to be bones of one limb bud— especially a lower 
one Typically, then, one finds the femur, tibia, and fibula affected, 
and perhaps also some bones of the foot and part of the innominate 
bone on the same side On the other hand, there are cases in which, 
though only a limited number of bones are involved, these are ex- 
clusively trunk bones— for instance several ribs (not necessarily on one 
side) , alone or with several vertebrae 

These cases in which a limited number of bones are affected merge 
without sharp delimitation into those cases m which the skeletal involve- 
ment can be said to be moderately or frankly severe Thus one sees 
cases in which, while the lesions are located particularly in bones of the 
upper and lower limb on one side of the body, there are also at least 
some in limb bones on the other side, along with lesions of some skull 
bones, ribs, and pelvic bones, especially on the side on which the limb 
bones are more extensively affected All m all, the tendency toward 


Fibrous Dysplasia of Bone 


591 


restncoon of involvement to the bones of one limb bud, or at least more 
heaty involvement of the bones on one side of the body when bones 
of the thorax and skull and bones of more than one limb bud are im- 
plicated represents an important clinical and roentgenographic hallmark 
of the disease 

An affected bone or bone area may retam its original contour Often, 
however, the contour is distended, at least m part, because of erosion 
of the cortex from Avithin and the yielding of the newly formed cortex 
to mternal pressure In either case, as noted, the intenor of the affected 
bone or bone area is found to be filled mainly by an evenly whitish or 
reddishly speckled rubbery and compressible tissue Fundamentally, this 
IS fibrous connecave tissue It may be gntty throughout from the pres- 
ence everywhere m it of newly formed trabeculae of immature bone 
Or, instead, it may show some smaller or larger non-gntty, highly 
collagenous areas in which few if any bone trabeculae are to be seen 
In some lesions, islands of hyaline cartilage may also be present within 
the fibrous connective tissue Furthermore, in an occasional lesion, focal 
degeneration of, or hemorrhage into, this tissue may have led to the 
formation of smaller or larger secondary cysts In areas of organizmg 
hemorrhage, a few scattered or clumped multinuclear giant cells may 
be observed In an occasional lesion one may find some nests of foam 
cells Avithin the fibrous tissue These may be seen m connection with 
hemorrhage or focal degeneration of the connective tissue cells and 
hardly represent a noteworthy feature of the condition except m so 
far as they may lead to a mistaken diagnosis of hpogranulomatosis 
(Schuller-Christian’s disease) Finally, in some areas or some lesions, 
so much new bone may form in the connective-tissue substratum that 
the latter smks into the background and the replacement tissue has a 
definitely osseous character 

Roentgenographic Appeal once of the Dysplastic Skeletal Lesions 
The roentgenographic picture presented by an affected bone or bone 
area is determined in its essentials by the character of the replacement 
tissue m the bone mterior and by the effects of this tissue on the neigh- 
boring cortical bone Thus this picture vanes from one affected bone 
area to another m accordance with the degree to which the bone con- 
tour has been expanded by erosion of the cortex, ridges have developed 
upon the inner aspect of the newly formed cortex, new bone has been 
formed in the connective-tissue substratum, and this tissue has under- 
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Fig 1 A Photograph of cut surface of distended anterior part of left Vth nb from 
a case of fibrous dysplasia in a woman of 35 in Mhom se\eral other nbs and a 
number of \ertebrae were also involved 

Fig 1 B Roentgenograph of sectioned half of the nb shown in Fig 1 A Note the 
multiloculated shadow Actually, the interior of the rib is entirely filled with fibro- 
osseous tissue The loculated shadow results from ridging on the interior of the 
cortical shell 


gone cystificatTon 

In lesions or parts of lesions in which the replacement tissue m the 
intenor of the bone is not highly osseous or is cystic in parr, it will tend 
to cast a rather radiolucent shadow In lesions or parts of lesions in 
which the replacement tissue has undergone extensive ossification, it 
will tend to cast a shadow resembling ground glass or spirals of smoke 
If the replacement tissue has eroded the origmal cortical bone and dis- 
tended the newly formed cortex, and if the latter has bony ridges on its 
inner surface, the affected area may present a “multilocular” appearance, 
although, as tissue examination has repeatedly shown, the area in ques- 
tion may actually be solidly filled by the basic fibro-osseous tissue 

AbnoTvml Cutaneous Fig7uentatwn Of the other manifestations seen 
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in cases presennng the fibrodysplasric skeletal lesions, the most common 
IS abnonnal cutaneous pigmentation A pigmented skin area is not ele- 
vated, has the same texture as the rest of the skin, and is yellowish or 
yellowish brown The discoloration reflects (as others also have found) 
the presence of an abnormal amount of melanin pigment, paracilarly 
m the basal cells of the epidermis, though some of the cells of the 
granulosa layer may also show pigment granules and an occasional pig- 
ment-bearmg cell may likewise be seen in the conum Otherwise, a 
pigmented skin area does not differ histologically, either, from the un- 
affected adjacent skin We do not know, as yet, the explanation for 
the pigmentation 

An abnormally pigmented area may appear as a small uniform patch, 
a patch of clustered freckles, a large blotch, or a very extensive field 
There can be no doubt that when the pigmentation is not extensive 
and the pigmented area or areas are light yellow, it may be overlooked, 
as indeed it was in one of our earliest cases In a case of fibrous dys- 
plasia which we saw recently, in which the skeletal mvolvement ap- 
peared to be limited to a single bone, the patient presented a number 
of abnormally pigmented skin areas However, abnormal cutaneous pig- 
mentation IS certainly not seen in all the cases, and is thus not a neces- 
sary accompaniment of the fibrodysplastic skeletal changes Indeed, the 
writer has seen some patients m whom the skeletal involvement was 
fairly severe but m whom careful search, mcluding exammation of the 
scalp and buttocks, failed to reveal a single patch or blotch In such 
cases, one may, it is true, find some scattered individual freckles on the 
upper part of the back, or an occasional pigmented or vascular nevus 
However, everyone recognizes the commonness of these m the general 
population, even at the younger age levels, and one cannot attach to 
them the same significance that belongs to a patch or blotch or to an 
area of pigmentation constituted by freckles gathered m a cluster 

Sometimes, the site of the abnormal pigmentation corresponds to 
that of severe skeletal involvement However, the cutaneous pigmenta- 
tion may be in a region where the bones are not affected Thus, m one 
of our cases, m which the only focus of fibrous dysplasia was in the 
upper portion of the shaft of a femur, a patch of cutaneous pigmenta- 
tion several inches in diameter was present on the dorsum of the foot 
on that side In another case, in which the fibrodysplastic changes were 
in bones of the right lower limb bud, a smgle patch of cutaneous pig- 
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Fig 2 A, B, and C Roentgenographs of the left tibia, innominate bone, femur, 
and humerus, in a case of fibrous dysplasia in a girl of 24' in ■whom a number of 
other bones ■« ere also in\ oh ed Compare the raultiloculated shadow cast b\ these 
bones with the appearande of the bones shown in figures 2 D and 2 E, whicli are 
from another case 


Fig 2 D and E Roentgenographs of the right tibia and femur m a case of fibrous 
d>sp]asia in a girl of 9 in whom the right innominate bone and some bones of the 
right foot were also ln^ol^ed In this case, the affected bone areas cast a“grouna- 
glass” shadow This appearance is due, as tissue examination showed, to the pres- 
ence of considerable new bone in the fundamentalh fibrous replacement tissue 
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mentation was found on the skin of the middle of the left leg 

Skeletal Precocity In some cases, both skeletal growth and skeletal 
maturaaon (that is, the ossification and fusion of epiphyses) are acceler- 
ated These two effects work at cross purposes Thus, for a time durmg 
childhood, the patient may be excessively tall for his or her age and 
show a skeletal age several years m advance of the chronological age 
However, because there is premature epiphysial fusion, the ultimate 
height of the panent is usually below the average 

Knowledge of the occurrence of the skeletal precocity has been 
denved mainly from cases in which the fibrodysplasac skeletal lesions 
were pronounced and associated with sexual precocity However, Fal- 
coner, Cope, and Robb-Smith state that skeletal precocity may be pres- 
ent even in the absence of sexual precocity Whether it occurs in the 
milder cases— for mstance, those in w'hich the bones of one limb bud 
alone are involved— is difficult to say, for often these cases do not come 
to light until near the end of the growth penod In one case of this 
type seen recently, in which the paaent was a girl of 9, and in which I 
studied the x-ray films of the entire skeleton, I could not find evidences 
of skeletal precocity on the basis of the usual standards for measurmg 
the same This was true also m another recent case— that of a girl ]ust 
19 years of age in whom the fibrous dysplasia was apparently limited to 
a tibia but who also showed several patches of cutaneous pigmentation 
In this patient, the skeletal age as evaluated from the epiphysis for the 
crest of the ilium and that for the ischium corresponded exactly to the 
chronological age The basis for the skeletal precocity in those cases 
in which It IS found is apparently some endocrme imbalance 

Sexual Precocity come now to the question of the sexual pre- 
cocity found in a small proportion of cases of fibrous dysplasia— 
especially those in which the skeletal lesions are pronounced and ex- 
tensive This precocity was at first thought to occur exclusively among 
the female patients, but several instances of its occurrence m male pa- 
tients also have now been reported In the female, it is manifested in 
catamenia at an abnormally early age (as early even as the first year 
of life), enlargement of the external gemtals, and the appearance of 
secondary sex characteristics, notably the development of large breasts 
showing prominent areolae, and the grovnh of pubic and axillary hair 
The onset of precocious menstruation often coincides, more or less, 
with the genital hypertrophy and the premature appearance of the 
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secondary sex characteristics In the male, of course, the sexual pre- 
cocity follows the male pattern All the studies which have been under- 
taken m regard to the gonadotropic, folhcle-stunulatmg, or estrogenic 
hormone content of the unne of these subjects have failed to yield any 
abnormal findings Nor do the sex glands themselves show anything 
abnormal Possibly there is, m these cases, an abnormahty or lesion in 
the hypothalamus, conditioned by the fibrodysplastic changes in the 
skull However, there is no basis for holdmg, as some^® have held, that 
the fibrodysplastic skeletal lesions have their basis in the endocrme im- 
balance which necessarily underhes the sexual precoaty Fmally, it is 
of mterest in connection with the latter that there are a few recorded 
instances in which female patients who showed sexual precocity have 
later gone successfully through pregnancies and given birth to children 
who showed no signs of the disease 

Other Associated Fhenome^m Occasiomlly Observed In an occa- 
sional mstance of fibrous dysplasia, such diverse phenomena as hyper- 
thyroidism, congemtal arteriovenous aneurysm, rudimentary kidney, 
and visual disturbances from pressure atrophy of the optic neri^e have 
also been observed 

Course of the Disease in the Skeleton 

Tendency toumd Stabilization Our experience favors the behef 
that the period of active progression of the skeletal involvement tends 
to end when adult life is reached, m the sense that bones u'^hich u ere 
not involved by this time do not begin to become so now Thus, even 
when fibrous dysplasia of bone is first uncovered in adult life, the 
skeletal lesions apparently date back to childhood It is true that in a 
case showing extensive skeletal involvement already in childhood, one 
or more of the severely affected bones may show progressive deformity 
in adult life However, this is due to xveakening of the bone, and is not 
inconsistent with the appearance of increasing ossification of the fibro- 
dysplastic tissue as another aspect of the process of stabilization In 
fact, in some cases (pamcularly m the skull though also in some long 
bones) sclerotization of the fibrodysplastic tissue may become very pro- 
nounced Indeed, it may progress to such a degree that the roentgeno- 
graphic appearance of the affected bones may even suggest Paget’s 
disease Should such sclerotized tissue be subjected to anatomic study. 
It may actually be misinterpreted as representing Paget’s disease, by one 
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not thoroughly familiar ivith the latter or ^vlth the nuances of the 
histopathology of fibrous dysplasia At any rate, what we have said so 
far in general about stabilization of the bone lesions does not preclude 
the occurrence, in certain cases, even dunng adult hfe, of tremendous 
increase m size of the lesion in one or another of the affected bones, as 
will now be brought out 

Rapd Evlargeiuevt of the Lesion in One or Another Bone ’without 
Evidence of Malignant Tiansformatmi The fact that lesions which 
may have been stabilized for years can take on some growth activity 
has been familiar to us for some time Thus a patient may come m even 
during middle life because of complamts of only recent origm, due to 
a spurt of groMT:h (perhaps quite slight) m a lesion which has clearly 
been present for decades Relative rapid e\uberant growth of one or 
more fibrodysplasGc lesions is infrequent, but was illustrated in one of 
our cases The patient was first seen at our hospital in 1940, when she 
was 35 years of age She stated that when she was 9 she had a flow of 
blood from the vagmal region which persisted for 3 or 4 days, that she 
was given some medication by mouth for this, and that she had no fur- 
ther vagmal bleeding until the age of 16, when menstruation set m 
She presented no non-elevated pigment patches or blotches, though 
she did show, on the slon, a number of small, scattered, elevated pig- 
mented nevi and some vascular nevi Her first difficulty relatmg to 
the skeleton appeared when she was 27 years old, m the form of a large 
lump on the left side of her chest and specifically m the left 7th rib 
anteriorly This lesion was enlarging and had not been controlled by 
radiation, and she was admitted for its surgical removal Roentgeno- 
graphic exammaaon now showed, however, that the postenor part of 
the left 7th rib was also affected, and that the 7th and 8th nbs on the 
right side were extensively involved, as were several dorsal vertebrae 
The anteriorly affected part of the left 7th rib was removed by Doctor 
Leo Mayer, and beyond the costal cartilage the nb was found expanded 
to the size of a large pear by fibrodysplastic tissue of characteristic 
histology 

The paGent was then well for 2 years, when, because of a spurt of 
growth occurnng m the bodies of some of the affected vertebrae, she 
developed signs of pressure upon the spmal cord, at the dorsal level 
At the surgical mtervenGon, the compressmg tissue which was growmg 
out of the bodies of the dorsal vertebrae was removed, and the paGent 




Fig 3 A and B Note the huge tumor mass on the right side of the chest It was 
from this patient, now 40, that the left 7th rib sliown in Fig 1 had been remoied 
5 jears earlier At that time, the right 7th and 8th ribs were alreadj known to be 
affected, but the tumor mass now present on the chest was not there then It 
developed rapidly, in the course of a few months, as a result of progression of the 
previously existing lesion in the right 8th rib, as shown in Fig 3 B 

Fig 3 C Photograph of sectioned tumorously expanded right 8th rib, which pro- 
duced the appearance showm in Fig 3 A Note the cysts and the solid tissue below 
them The ball-like mass to the right was composed of collagenous connective tissue 
with bttle new bone in it 


Ftbi ous Dysplasia of Bone 


599 


made a substantial recovery In 1944, there was a recurrence of the cord 
symptoms, she was re-operated upon, and additional fibro-osseous tissue 
was again removed e\tra-durally from the dorsal region The laminecto- 
mies were done at Alt Sinai Hospital by Doctor Ira Cohen, and Doctor 
Paul Klemperer kindly gave me the opportunity of examimng the shdes 
from the material removed at both these mtervennons— tissue which 
showed the pathology typical of fibrous dysplasia Also m 1944, but 
some months after the second laminectomy, the patient began to de- 
velop, on the right side of the chest a tumor mass which rapidly 
attained huge proportions This mass resulted from a tremendous en- 
largement of the lesion which earlier films had shown to be present in 
the right 8th nb 

This nb, together with the fibrodysplasuc 7th rib and the umnvolved 
9th rib, were removed by Doctor Leo A'layer m one mass, which was 
approximately of the size of a standard football When it was sectioned 
in Its long axis, the exposed cut surface showed that fully half of the 
mass was represented by a huge multilocular cystic area m which some 
of the cysts were filled with clotted blood and others with yellow-green 
fluid The rest of the mass was made up of one large oblong area, 
composed of quite gritty fibrous tissue, and one baU-like area of highly 
collagenous tissue with little if any grit in it Though chmcally we 
seemed to be dealing now with a sarcoma which had developed m a 
fibrodysplasuc nb, the gross appearance of the lesion already made it 
necessary to reject this diagnosis Furthermore, histologic examinauon 
of great numbers of ussue blocks from every part of the lesion also 
failed to show any evidences of malignancy It is in harmony with these 
findings that dunng the 1 Yz years which have elapsed since removal of 
this great mass, the patient has felt m better health than she had had for 
many years before, and has gamed in weight and strength 

Sarcoma Appealing in a Case of Fibious Dysplasia Unul recently, 
we had neither seen nor read of any cases of fibrous dysplasia m which 
a sarcoma appeared In 1945, Coley and Stewart^^ called attenuon to 
2 such cases In their first case— that of a woman 42 years of age when 
first seen— there was a massive osteolyuc tumor of the left scapula, along 
With fibrous dysplasia in the skull, some nbs (parucularly on the left), 
the left humerus, ilium, and femur, and the nght pelvic bone and femur, 
associated with extensive abnormal cutaneous pigmentauon The tumor 
of the left scapula proved, on punch biopsy, to be a non-bone-forrmng 
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sarcoma, while examination of tissue from one of the nbs established 
the diagnosis of fibrous dysplasia m regard to the rest of the skeletal 
lesions In their second case— that of a man 34 years of age when first 
seen— there was a massive tumor involving the left hip region, while the 
left pubic bone, femur, and tibia showed roentgenographic alterauons 
consistent with a diagnosis of fibrous dysplasia The tumor in the hip 
region proved, on punch biopsy, also to be a non-bone-forming sarcoma, 
while a biopsy specimen from the tibia showed evidences of fibrous dys- 
plasia The patients in the 2 cases survived for 1 1 and 4 years, respec- 
tively, and died presumably from metastases, but in both cases the 
course run by the pnmary mahgnant tumor was unusual in that small 
doses of radiotherapy apparently held it m check for a long time 
Smce pubhcation of the paper by Coley and Stewart, the vTiter 
has studied maternal from a case of fibrous dysplasia involving bones of 
the right lower limb, in which a sarcoma developed in the fibrodys- 
plastically mvolved tibia The limb was amputated tlirough the middle 
of the femur, and I was able to study, both grossly and microscopically, 
a longitudmal half of the removed femur, ubia, and fibula, through the 
counesy of my colleague Doctor (now Major) Charles Sutro Doctor 
Sutro plans to report this case in detail Here a very brief sketch will 
suffice The patient w^as a man of 2 5, whose first difficulty relatmg to his 
skeleton uas of only a few months’ standing and consisted of some 
pain in the right leg and the appearance of a slowly enlargmg swelhng 
in the middle of the tibia Roentgenographic examination revealed the 
presence of fibrous dysplasia, of which, as noted, the patient was en- 
tirely unaware, involving the nght femur, ubia, and fibula, and of a 
bone-forming sarcoma more or less in the middle of the shaft of the 
tibia Both grossly and histologically, the sarcoma proved to be an osteo- 
gemc sarcoma Below the sarcomatous area, the marrow cavity of the 
tibia contained non-sarcomatous fibro-osseous tissue such as one sees 
m sclerotized fibrous dysplasia lesions Similar tissue was obsenmd in the 
marrow cavity of the femur specimen and fibula specimen However, 
even in the abia, in the region of juncDon benveen the sarcoma and the 
fibrodysplasac assue, the latter showed nothing which could be inter- 
preted as representing presarcomatous transformation of the fibrodys- 
plastic ossue Thus, all that one could safely say about this case is that 
an indubitable osteogemc sarcoma developed in the abia, which latter 
still showed evidences of fibrous dysplasia 



Fip 4 A, B and C Photographs of part of femur, tibia, and fibula, respecti^ y, 
from the right lower limb of a man of 25 There is an osteogenic sarcoma ( •& 
•t B) in the tibia, while the femur (Fig 4 A) and the fib^a (Fig 4 C) s ow 
tissue characteristic of fibrous d^splasla in their interiors There wm ewdence of 
fibrous displasn also in the lower half of the tibia which was the site of tne 
osteogenic sarcoma 


Diagnosis and Differential Diagnosis 

The diagnosis of fibrous dysplasia can usually be made on chmcal 
grounds, including the roentgenographic appearance of the affected 
bone or bones This is particularly true when a number of bones are 
involved The tendency of the involvement to be restncted to the 
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bones of one limb bud or at least to be predommantly on one side of 
the body is another valuable criterion When only one bone or part of 
one bone is involved, definitive diagnosis has to rest on nssue examina- 
tion, since in such cases the roentgenographic differentiation between 
fibrous dysplasia and solitary bone cyst, enchondroma, or even a fibroma 
of bone cannot always be made Some (for mstance Dockerty and his 
associates'^) imply that one cannot make a diagnosis of fibrous dysplasia 
on the basis of a bone biopsy examination alone, and in pamcular that 
one cannot differentiate on this basis between the histologic picture of 
fibrous dysplasia and that of hyperparathyroidism The fact is, how- 
ever, that the essential pathologic picture presented by an adequate 
bone biopsy specimen is different m a case of fibrous dysplasia from 
what It IS in hyperparathyroidism Indeed, if the exammer has a firm 
grasp on the pathology of the bone lesion in fibrous dysplasia, he will 
easily be able to distinguish it not only from the bone lesions of hyper- 
parathyroidism, but from all other bone conditions, on the basis of 
histologic examination 

In cases of fibrous dysplasia, the only aberration which one may find 
m the blood by clmical biochemical analysis is an elevation of the serum 
alkaline phosphatase activity value Though in some cases, in spite of 
the fact that many bones are involved, this value is hardly above normal, 
in other cases we have found it as high as 17 or even 20 Bodansky units 
The fact that the serum calcium value is never elevated in fibrous dys- 
plasia immediately differentiates it on this basis alone from hyperpara- 
thyroidism In cases of fibrous dysplasia in which mineral balance 
studies (calcium and phosphorus) have been done, these have always 
yielded values within the normal range, which is agam not what is 
encountered in hyperparathyroidism 

In the writer’s experience, the only condition which can sometimes 
raise the problem of differential diagnosis on a chmcal basis is skeletal 
enchondromatosis of the Olher type— that is, enchondromatosis limited 
to some bones of one limb bud or involving predominandy the bones on 
one side of the body However, m these cases, if hand or foot bones are 
involved, the punched-out rarefactions in the shafts of the phalanges 
and metacarpal bones and the bulging of the contours of some of them, 
' as seen roentgenographically, are almost sufficient in themselves to show 
that the condition is enchondromatosis Anatomically, of course, in the 
latter, the abnormal tissue occupying the interior of the affected bones 
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IS basically hyaline cartilage, so that there is no possibility of confusion 
wath the abnormal tissue in the intenor of bones affected with fibrous 
dysplasia 

Finally, in respect to differential diagnosis, we come to the conten- 
non of some that fibrous dysplasia of bone is not a disease entity at all, 
but a variant of some other disorder Thus Snapper^® maintains that it 
IS to be linked with Hand-Schuller-Christian’s disease (hpoid granulo- 
matosis) as an atypical clinical expression of that disorder However, 
the clinical, roentgenographic, topographic anatomic, and histologic 
anatomic differences betw'een the two disorders are so great that there 
should be no confusion between them The distmcDons have already 
been emphasized by the present wnter^^ in another connection In that 
connection, he devotes attention mainly, however, to the lack of valid- 
ity of Thannhauser’s contentions^ that fibrous dysplasia of bone (or, as 
he prefers to call it, osteitis fibrosa cystica locahsata et disseminata) is 
not an independent entity, but is to be related by its clinical and histo- 
logical features to neurofibromatosis of Recklinghausen Here it will 
suffice to point out again that the skeletal lesions which are the central 
feature of fibrous dysplasia of bone find no counterpart m the skeletal 
aberrations occasionally found with neurofibromatosis 
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SURGICAL PRINCIPLES IN WOUND 
MANAGEiMENT^ 

Frank B Berr\ 

Colonel M C , A U S 


pSHSHSESHSSSS.'She v'^ounds of Avarfare vary but little from those of civil 

1“ III , j 

life except in nvo respects first, they occur in epidemic 
form, and, second, there is a special group caused by 
high velocity missdes Such missiles produce an ex- 

^ plosive effect within the tissues, with the lines of force 

extending in an oblique, radiating fashion Such a wound consists of 
tliree zones (i) the xvound track itself with its debris, (2) a zone of 
devitalized tissues, and (3) an area of contused cells and hemorrhagic 
exudate 



We often think we have discovered something new, only to find 
that we are merely reaffirming old principles Man has forever sought 
some panacea to place on or in a wound to insure its healing, and all 
sorts of applications and concoctions have been used We have run the 
whole gamut of boiling oil and cracked ice, of polypharmacal lotions, 
ointments, and complicated chemicals, of light rays and gases, of vege 
tables and minerals, and of animal life and material both quick an 
dead Eventually all these drop into their proper places, and funda- 
mental principles reassert themselves 


The Past 


In the year 1214 the city of Bologna made contract with a certain 
Ugo of Lucca to perform the surgery for six months of each year, an 
in case of war to treat the soldiers free ^ Ugo was already past mi 
Me and it is not defintiely known where he obtained his medical educa- 
tion He had four children, three of whom practised medicine in 
Bologna, and the oldest of these xvas Teodonco, who learned his medi- 
cine from his father and xvas desuned to become even more famous 
Both Ugo and Teodonco made their greatest contnbuoon to modem 
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surgery in the refutation of the behef that pus m a wound is good 
Teodorico (Theodonc, AD 1205-1296) urged simple cleanliness, the 
avoidance of drains, and recommended simple dressings of wine com- 
presses and plain gauze He did not use the cautery and paid much 
attenuon to the general nutrition of his patients 

“For It IS not necessary,” he says in his S^/rgery written m 1266, 
“as Roger and Roland have written, as many of their disciples teach, 
and as all modern surgeons profess, that pus should be generated m 
wounds No error can be greater than this Such a practise is indeed 
to hinder nature, to prolong the disease, and to prevent the conglutina- 
tion and consohdation of the wound Pus destroys and increases 
the size of a wound 

Medicine and surgery at this time sorely needed reform from the 
Galenical principles of salves and tents and the polypharmacy then so 
rife, and this change was taught by Theodonc, “who produced beauti- 
ful scars without the use of any ointment ”” 

One of his contemporaries was William of Saliceto who held similar 
views against the theory of “pus laudabile ” Less is known of him but 
his most famous pupil, Lanfranc of Milan, pays him high tnbute Lan- 
franc, wntmg m Pans in 1296, states that the wound should be clean 
and dry and bleeding should be controlled by ligature if necessary, 
drains, or “tents,” should not be used, and one must be careful to in- 
clude all layers in the suture so as not to leave a dead space He advised 
that a powder, one of the ingredients of which was lime, be employed 
as a dressing so as to keep the wound dry ^ 

The most famous pupil of Theodonc was Henri de Mondeville, the 
greatest of the early French surgeons De Mondeville studied with 
Theodonc and carried that master’s philosophy of the surgery of 
wounds back to France with him It is not clear whether or not he ever 
worked with Lanfranc, then settled m Pans, but he refers to him with 
considerable respect As one of the royal surgeons under Philip le Bel 
he was also associated with Jean Pitard, who apparently believed m the 
same surgical pnnciples De Mondeville appealed for cleanliness, hemo- 
stasis, and for simple careful dressings which should not be disturbed 
for several days Should heat and pain develop, then the wound must 
be reopened and washed out again or poultices applied Needles should 
be triangular, sharp and clean, “or they will infect the wound, and 
there should be grooves by the sides of the eye so that the thread 
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\\ ould not cause further damage as the flesh was pierced Every cause 
of the formation of pus must be a\ oided His comments were some- 
what caustic as he said that “many more surgeons know how to cause 
suppuration than to heal a wound,”—'* a statement that held true for 
SL\ hundred years 

But this courageous little group marched with a flickenng light 
through the darkness of the period They flowered in the earliest dawn 
of the Renaissance, for over a century from 1214-1325, but finally, 
with the death of de A'londeville, the hght went our, and with Guy 
de Chauhac there was a return to the Galenical theones of salves, tents, 
and laudable pus At a time when it was dangerous to express one’s 
views and against the strong opposition of the medical world they 
had the courage of their convictions and it was not until almost five 
hundred and fifty years later that Lister finally proved to the world 
that these truly remarkable men— Ugo da Lucca, Theodonc, Wilham 
of Saliceto, Lanfranc, and de iMondeviUe, were right 

As we pass through the Renaissance we come upon a new kind of 
wound, mat caused by gunshot, first menuoned by John of Vigo in 
1514 and later in the same century studied more carefully by Pare He 
was the first to attempt to trace the course of bullets by placing the 
patient m the position he was in when hit, and also recognized that the 
effects of a gunshot wound were chiefly due to contusion and lacera- 
tion rather than to burning and actual poisomng of the tissues He 
turned away from the use of the cautery and boiling oil in these wounds 
and improved the ligature, thereby reducing secondary hemorrhage, 
and so made major amputations possible with comparative safety ^ 

Notwithstanding the progress in anatomy, physiology, pathology 
and physics and the discovery of the microscope and “ammalculae by 
van Leeuwenhoek during the seventeenth century, surgery remained 
almost completely static Still another hundred years later we find John 
Hunter, in his extensive treatise on wounds, admitting that wounds 
^ With external communication commonly inflame and suppurate and 
further if ligatures are used, wounds will suppurate In considering the 
possibility of primary healing he says that “this method is probably 
limited to some certain distance of time after the wound has been 
received perhaps the sooner it is done, the better Plaster he 
considered to be supenor to sutures as there was less danger of suppura- 
tion Tension, he thought, was the natural consequence of wounds and 
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no better results were obtained by opening gunshot wounds, though 
each wound should be judged of itself 

The observations of Semmelweis and Pasteur prepared the way for 
the final vindication of the tenets of Theodonc and de iMondeviUe by 
Lister in his original work with phenol and phenol paste on compound 
fractures In his report in 1867 he says 

“All the local inflammatory mischief and general febrile disturbance 
which follow severe injuries are due to the irritating and poisonous in- 
fluence of decomposmg blood or sloughs ” The imdal antiseptic dress- 
ing was to protect the wound from infecuon from without but after 
the first dressing the object in contact with the tissues should be as 
bland and neutral as possible ** 

“Injured tissues do not need to be ‘stimulated’ or treated with any 
mysterious ‘specific’, all that they need is to be let alone He further 
recognized the danger of tension by pointmg out that it is sometimes 
well to avoid sDtching and the tension that may be associated with it, 
and a clean blood clot which contracts makes an excellent dressing ® 
Building upon the firm foundations of Lister a young American 
surgeon, W S Halsted, in 1891 enunciated the fundamental surgical 
principles in the heahng of wounds At this time Lister was then 64 
and his great work had already been accomphshed, Halsted v as but 39 
and was on the threshold of his brilliant career He saw fully what the 
work of Lister had made possible and realized that the field of surgery 
should and could be extended still further by more careful handhng of 
the assues and attention to detail Infection was now understood, true, 
but It was by no means well controlled In his initial article on the 
treatment of wounds Halsted says, refeiring to Lister 

“He has taught us what can be done under the cover of antiseptics 
One may maltreat the tissues to any extent— mutilate the wound during 
the operation in every possible way, cut off by hgatures the circulation 
in large masses of ussue, produce extensive areas of superficial necrosis 
by irrigation with antiseptic solutions, stuff the wound with gauze and 
drainage tubes, tear our the stuffing and with it the granulations which 
have grown mto it, restuff, etc —and still the wound may heal without 
suppuration, without septic inflammation, and in a way which is, 
perhaps, altogether satisfactory to the surgeon 

By this statement Halsted well judged the temper of the average 
surgeon as he rushed into the new fields of surgery that had been 
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opened by Lister Both the dangers and future possibihues were clearly 
understood by Halsted in lus approach to and establishment of our 
present aseptic surgery He turned away from catgut to the silk ligature 
because silk was more uniform and could be completely stenlized Silk 
being non-absorbable, unless strict asepsis and great attention to detail 
were practised, clean healing would not result and foreign body sinuses 
would persist This could be avoided, however, by a proper technique 
The essential prmciples m the treatment of wounds then, are (i) the 
employment of fine sutures, (2) delicate handling of the tissues, (3) 
partial obliteration of dead spaces, (4) not irrigating the wounds with 
disinfectants or usmg mass ligatures or drams, and (5) applying dress- 
ings with gentle even pressure ° For many years these measures were 
considered by many as meticulous and unnecessary, but as the standards 
and scope of surgery have increased these piecepts have gradually be- 
come generally accepted 

In mihtary surgery a similar evolution m the treatment of wounds 
was developing as the important role of foreign bodies and dead tissue 
m the causation of infection became mcreasmgly apparent This is 
admirably described m the Bntish official history of the Great War 

“The treatment of wounds by free excision at the casualty clearmg 
stations was generally adopted as an alternative to the use of free m- 
cisions for dramage, and after the year 1915 it became a common 
practice during quiet penods It could not, however, be employed at 
that time during a battle because of the small size of the clearmg sta- 
tions and the scarcity of their surgical personnel, and it was not until 
the first battle of the Somme m 1916 that it began to be adopted at the 
front on a large scale From that time on it was the regular practise, 
and was proved to be the most efficacious means for the prevention and 
arrest of gas gangrene The earher this treatment was carried out and 
the more thorough the removal of all torn muscle and foreign bodies, 
the more satisfactory were the results, and during the hea\y fighting of 
the year 1917 the large majority of all the severe wounds were treated 
in the casualty clearing stations by this method Only when the num- 
bers of wounded became too great were such patients sent to the base 
before operation It was found to be most important not to excise any 
skin, although free incision to get at the deeper parts were commonly 
required 

“Suture of Wounds -The. wounds treated by suture m the early 
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days of the war did badly, and as a result the closure of wounds fell 
into complete disuse for the next year or two In 1917 suture uas again 
tried, but then only under good asepnc conditions and after the excision 
of damaged tissues and the removal of all foreign bodies, and it was soon 
found that under these condiaons very good results could be 
obtained 

The greatest surgical advance that emerged from the First World 
"VS^ar was the debridement of wounds This pnnciple was promptly 
adopted by us and in our own official history Pool says 

“The ideal treatment of war wounds, as based on experience gained 
in the World War, consists in complete excision of all devitalized 
tissue, followed by the application of immediate or secondary suture, 
according to conditions existing in a given case 

The Present 

As surgeons we must treat wounds caused by trauma and we must 
ourselves make wounds, for the performance of elective surger)’- and 
for the treatment of infection Hence we must be interested in the 
repair of tissues and the healing of wounds subsequent to trauma and 
of our own fashioning Tissue repair is a complex biological process, 
but one that we can favor or hinder accordmg to our owm acaons 
The ideal and least complicated wound is the non-penetraung vanery^ 
involving only skin and subcutaneous tissues Certain nssues have 
enormous powers of regeneration,— the corneal epithelium or hver 
parenchyma, some, such as cartilage and striated muscle, regenerate 
very slowly and repair occurs almost entirely by fibrous scar, and in 
some repair takes place in a dual manner, as in smooth muscle This 
inherent ability of regeneration by the tissues themsehes varies con- 
siderably with age, in the lung, for example, there is probably true 
regeneration and hyperplasia in youth, whereas in adult life there is 
none 

Normally the healing of a wound is brought about by the move- 
ment and proliferanon of hving cells and by contraction When 
healing is complete this growth of new cells stops Heahng itself may 
be by apposition, as in primary union, or by granulations and scab for- 
mation Imaally there is always a certain amount of traumatic inflam- 
mation varying with the extent of tissue trauma, contamination, sloughs 
and foreign bodies that may be present This exudate consists of blood 
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the \\ ound secretion or plasma which is rich in fibrmogen at first, and 
surrounding edema In the fresh cleanly incised superficial wound, 
opened and closed under aseptic and atraumatic techmque, this exudate 
is minimal and as the edges are apposed, this secretion of plasma— the 
“wound balm” of Pare— agglutinates them and forms a thin cement 
substance, which maintains healing until the tissue repair itself takes 
over '\\'ith such a wound this latent period is short and has a fairly 
umform time of four to six days This quiescent phase is an initial 
period of healing common in all tissues It was noted by Carrel first in 
1910 and further elaborated in 1921,^“ and depends upon both local 
and general factors The local factors are (1) the amount of killed 
or damaged tissues in the wound surfaces and m the walls or immedi- 
ately surrounding zone of the wound, (2) the vasculanty of the 
tissues mvolved, (3) the mtegnty of the blood flow to the damaged 
tissue, (4) the exudate m the wound and adjacent tissues, (5) the 
number and character of the infectious organisms present, and, (6) 
the number and character of the foreign bodies to be extruded or en- 
capsulated 

The general or systemic factors that influence wound heahng are* 
(i) the age of the tissues, already mentioned, (2) normal hydration, 
dehydration, over-hydration, (3) the general nutritional state, (4) 
avitaminosis, (5) the state of the circulation and the blood picture 

Dunng this earliest phase of repair the wound is being cleaned up 
by tissue destruction through autolysis from enzymes hberated by the 
cells themselves, by heterolysis from enzymes hberated by the 
leukocytes in the necrotic zones, and through the action of macrophages 
in removing cellular debris and in surrounding foreign bodies This 
latent, or destructive, phase is the most dangerous period m wound 
repair It is prolonged by the presence of infection, debris, foreign 
bodies, sloughs, devitalized tissue and impaired circulation, all of which 
may be directly influenced by the surgical treatment of the wound 
From the systemic standpomt this phase is prolonged by any of the 
factors already noted True, the surgeon is powerless to mfluence the 
age of the tissues but by assunng a normal state of hydration, a well 
balanced high protem diet with sufficient vitamins, pamcularly C and 
B, and a normal blood picture, he can go far in compensating for the 
old age of the tissues Furthermore, wounds do not heal well m the 
presence of severe anemia or a damaged circulation 
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The second important stage in wound healmg is the phase of fibro- 
plasia, at which time active repair commences with abundant prolifera- 
tion of fibroblasts In the fresh clean wound this continues from about 
the fourth to the fourteenth day and it is durmg this ume that the 
tensile strength of the wound is developed The curve rises rapidly at 
first, reaching its maximum in ten to fourteen days From the practical 
standpomt this is the important criterion of an healed wound 

The constructive period, or phase of fibroplasia, begms very early 
and overlaps the destructive phase What the actual stimuk are to wound 
repair is not well understood It is thought by some that the dimimshed 
oxygen tension in the cells of the ischemic zone stimulates cell division 
There may be some substance liberated in the process of cell destruc- 
tion and numerous specific substances have been listed embryomc or 
leukocyGc extract, hormones, temperature, pressure, peptones, the 
sulphydryl radical, glutathione, hemoglobm, solar ultraviolet rays and 
others Withm the first few hours there is a beginning migration of 
cells to the site of trauma with gathenng and buddmg of the endothelial 
cells of the nearby vessels, the presence of leukocytes, histiocytes, 
macrophages and fibroblasts, and the ameboid movement and mitosis 
of the epithehal cells By the second day m primary heahng rapid pro- 
liferation of these cells is evident, m secondary heahng, fiilmg with 
granulauon tissue commences in six to eight days While destruction 
is sull m progress, however, there is but httle fibroplasia and connecave 
Gssue fibrils do not appear 

Loeb (cited by Whipple) emphasizes “the importance of nvo 
processes in this stage of the lag penod connected with the ameboid 
movement and prohferation of the invading fibroblasts The first is 
the phenomenon of stereotropic response of growmg cells to surfaces 
Fibroblasts in contact with fibnn strands or fibrils have a strong tend- 
ency to elongate and grow along the fibrils, just as epithelial cells show 
ameboid movement along plane surfaces of granulation tissue or be- 
neath the scab The second reaction is a centrifugal force which directs 
the cells away from then own tissue and into the plasma mass m the 
wound space This mduces various kmds of cells, mcludmg fibroblasts, 
to move mto the clot in a fan-hke manner to take part in the organi- 
zaaon of the clot Similarly, endothehal buds show a centrifugal groivth 
into the organizing fibrm with a spread of the vascular bed and thus 
enter into the fonbation of granulation tissue ” 
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The third and final phase in the cycle of wound healing is that of 
maturaaon It is in this later stage that the cells mature, the wound 
sohdifies and contraction occurs 

If one studies histologic sections made at frequent mtervals from 
a senes of idenncal clean wounds, these changes are readily seen and 
may be followed through to the gradual elongation of the fibroblasts, 
the appearance of connective tissue fibnls, the disappearance of the 
cellular reaction and vascular granulation tissue, and the final appear- 
ance of collagen and the contraction that accompanies scar formation 
Other changes that occur in the course of healing are (i) at first 
there is an increase in the fluid content with increase m the electrolytes, 
(2) there is a demonstrable, though slight, difference m electnc poten- 
tial m the wound, (3) due to local stasis there is local anoxia and m- 
creased CO2, resulting m a faintly acid reaction imtially, and (4) there 
IS an early decrease in the tissue metabohsm, which rises, however, with 
the advent of granulation nssue, blood and cells, and then slowly returns 
to normal as the wound heals 

hrom the practical surgical standpoint, if one will but visualize and 
think of what is taking place m a wound, particularly in the destructive 
phase and lag period, the need for very careful surgery at once becomes 
apparent Also, one will understand the different problems of delayed 
pnmary suture between the fourth and seventh days, between the tenth 
and fourteenth days, and the late secondary suture of old wounds, 
whether formerly grossly infected or not 

In order to provide the optimum wound the followmg factors are 
of prime importance (i) Dissection with a sharp knife (2) Com- 
plete hemostasis (3) The maintenance of as stenle a field as possible 
(4) Protection of the wound edges with towels, and exposed surfaces 
with moist abdominal pads (5) The use of as fine ligature matenal 
as possible, with not more than twice the tensile strength of the tissue 
in which the suture or hgature is placed (6) A'limmum trauma with 
maximum maintenance of the blood supply and nutntion of the tissues 
These critena of Whipple may be elaborated by adding 
I Protection of the blood supply, which consists of (a) assurance 
that the mam supply to the part mvolved is intact or as adequate as 
possible, (b) the avoidance of tension m the wound and of strangu- 
lation of the assues by too tight sutures These are perhaps the two 
most common errors of the surgeon Strangulation may be caused by 
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tension as in intestinal distension following anastomosis, this may be 
prevented by nasogastric drainage and the use of the Miller-Abbott 
tube 

2 Reduction to a minimum of the foreign material left in wounds 
It IS not always remembered that ligatures, drains and packs, although 
required by the objectives of surgery and proper hemostasis, are actu- 
ally foreign bodies 

3 The avoidance of mass ligatures and the devitalized tissue they 
cause 

4 The obliteration of dead spaces 

5 The application of dressings with even pressure Such a dressing 
helps in maintaining hemostasis, protects the plasma coagulum, and ob- 
literates dead space 

6 Rest of the part, by splints if necessary, even for soft part wounds 

7 The wearing of masks by surgeons, nurses, and attendants during 
the performance of surgery and at all dressings of open toomids At the 
time of the armistice, m 1918, it had already been noted by the British 
that many of the nurses and orderhes were carriers of streptococci m 
their throats 

When dealing with the traumatic wound, one can add little to 
Reid’s dictum, that “it is the duty of the surgeon to remove all foreign 
bodies or dead or devitalized tissues, which are excellent encouragement 
to the growth of bacteria ” The crux of the debndement is the re- 
moval of all dead and devitalized tissues, debns, and foreign bodies 
Bacteria increase in debns and necrosis, and a blood clot in such wounds 
soon becomes an infected slough In the initial treatment of these 
wounds there may be deep pockets, as about a fracture, in which wound 
secretions and blood may puddle This, and also the deleterious pressure 
effects of such an hematoma, may be prevented by providing dependent 
drainage for one to three days All of this was clearly stated by Church- 
ill m a letter on Wound Management 

“The keystone of successful wound management is the initial sur- 
gical operation When this is performed correctly the complications 
of infection are absent or minimal and secondary suture may be carried 
out promptly and successfully 

“Use fine hemostats Use the finest ligatures compatible with the 
procedure Include the smallest amount of tissue in ligating a bleeding 
point Do not repeatedly bite the wound with tissue forceps Sponge 
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gently AMth pressure insteid of wiping Remaining devitalized tissue 
produced by the missile or by the surgeon nnist slough before the 
vi'ound can be closed by secondary sutme 

“Large wounds in regions of heavy muscles particularly when com- 
phcated by comminuted fracture require especial care The depths of 
these wounds must be opened by a long incision Muth countermcision 
if necessary to allow free drainage of blood and tissue that may not be 
identified as dead at the time of debridement ” 

Bactericidal agents are always harmful to the tissues when used in 
wounds In infecuons, hovever, the harm to living cells may be out- 
weighed by their value in the control of the infection and it is obvious 
that in the treatment of such infections some of the principles of sur- 
gery of wounds may ha\e to be sacrificed temporarily in order to 
save life In \^^orld \'\'’ar I more than twenty different antiseptics were 
used m the ever present hope of finding some means of sterilization and 
selective chemical debridement of wounds Some have been discarded 
altogether and the others have dropped into their correct posmon as 
adjuvants in the control of established infecnon 

When the bacteriostatics, the sulfonamides and penicillin and strep- 
tomyem, are employed, it should be realized that whatever their action, 
It IS purely ancillary to, and never can replace, surgery In the presence 
of slough, dead tissue and infected clot their action is ml Administered 
systemically they are of great value in preventing the extension of m- 
fection and in the preparation of patients for wound revision and other 
surgery 

General Factors The general factors that enter mto the repair of 
wounds and that are under the control of the surgeon are hydration and 
electrolyte balance, circulation and the blood picture, nutntion and the 
A itamins 

Hydration There is an intimate relationship between hydration, 
blood volume and circulation and unless the complete blood picture is 
considered in relation to, and corrected in accordance with, the exist- 
ing state of hydraaon, serious mistakes in treatment may occur Fur- 
thermore, Avhat IS considered normal hydraaon for certain cases, such 
as an abdominal xvound complicated by peritomas, might aacU result 
fatally in a xvound of the thorax with disturbed cardio-respiratory 
physiology Over-hydraoon must be avoided both because of the harm 
It may do to the patient generally, and specifically, because it interferes 


6i6 


THE BULLETIN 


With wound heahng and prolongs the initial period of lag Proper bal- 
ance in the electrolytes should likewise be maintained and caution 
exercised not to overload a pauent with normal sahne soluoon, for 
instance, when he has no need of added chlorides, smce this wdl evenm- 
ally lead to edema and over-hydraaon due to the retention of the flmds ' 
in the tissues because of the excessive salt mtake 

The Cncidatton and the Blood It is essential that the circulation 
be competent m order to assure wound repair as edema and anoxia 
both impede it Severe anemia produces a tissue anoxia, and with the 
ready facihties for hematocrit, hemoglobm, and plasma protem deter- 
mmations now'^ available to us by the copper sulfate method the blood 
status should be knowm and followed and any deficiencies prompdy 
remedied by transfusions, both preoperatively and postoperatively An- 
emia w^ill almost ahvays be present w^hen one is dealmg wuth major 
trauma, and, quite apart from the problem of adequate resuscitauon, 
blood will probably also be required to overcome it 

Ntitiitwn Nutrition profoundly influences the repair of wmunds 
A high protein diet favors and a high fat diet retards it Large amounts 
of protein are necessary at first and m the presence of mfecuon with 
copious exudate and sepsis the dangers of hypoprotememia are well 
knowm In the diabetic the problem of diet assumes large proporaons 
m Its relation to the repair of assues and infecoon Of recent years 
nutntion has taken on added significance because of the large numbers 
of people on a starvation or near stan^anon ration ivith evidence of 
early farmne edema and avitammosis A few sentences may be quoted 
from a report of conditions in a Prisoner of War camp m Luzon 
“And above all, we encountered malnutrition Its alleviation took 
precedence over all but the most dire surgical emergencies, and the 
associated anemia and hypoprotememia handicapped the response to 
the most ideal surgical treatment * * * * The heahng of open wounds 
and ulcers progressed only wdien the nutnaonal state of the paaent 
improved Obviously the best way of providmg adequate nutnnon 
IS by an abundant and varied diet Where this is not possible, however, 
best use must be made of the available tools Thus transfusions, plasma, 
protem hydrolysates by vem or tube, mtravenous glucose and tube 
feedings will be of great value until a normal diet can be taken The 
important thin g is to contmue some form of nutnaon, for sahne and 
glucose infusions alone are msufficient 
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Vitavnns What has been said about nutntion apphes also to vita- 
mins We are well aware of the role played by vitamin C m repair 
of wounds and the needs of the body for A, B, D, and also K under 
certain conditions Many people on their usual diets may show some 
degree of vitamin deficiency The onginal C-ration as supphed to the 
Army in 1942 and 1943 was notably low m vitamin C So m the im- 
tial stages of wound repair adequate vitamin therapy must be provided 
to assure healing 

SUMMAR\ 

Seven hundred years ago the principle that wounds should heal per 
prnnam was enunciated by Ugo of Lucca After an hundred years, 
however, this heretical opinion was overriden and surgery went back 
to the Galemcal theories of pus laudabile and polypharmacy, not to 
emerge again until the last half of the nineteenth century under the 
leadership of Baron Lister, who firmly established antisepsis and then 
asepsis 

In 1891 AVilham S Halsted taught the modem pnnciples of wound 
healing 

Our present conceptions are based upon his teachings The pomts 
in the surgery of the wound and its repair are sharp dissection, gentle 
handlmg of tissues, complete hemostasis, maintenance of blood supply, 
avoidance of tension and strangulation of tissues, obhteration of dead 
spaces, the use of fine ligatures, the excision of all devitalized or dead 
tissue and sloughs, the removal of foreign bodies, and the apphcation of 
a nonconstrictive dressing of even pressure 

In the cleanly prepared wound bactencidal agents are not only not 
indicated but do harm rather than good 

It IS not necessary to “stimulate” healmg This will progress nor- 
mally provided a wound is properly prepared, left clean, and dressed 
with a simple supportive dressing, and provided the patient is mam- 
tamed m a normal balance as to hydration, blood picture, nutnnon 
and vitamms 
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INDICATIONS FOR SURGERY IN THE 
TREATMENT OF GASTRIC AND 
DUODENAL ULCERS^ 

J \\ iLLAM Hinton 

Vi«Jtinv Surgeon Belle>uc Hospital 

end results from both medical and surgical treatment 
g S of ulcers are frequently poorly understood by both the 

3 T" S internist and the surgeon because they lack the oppor- 
a S tunity for a long period of obsen anon of the results of 

Q'aSHSHSHSHSHsS both methods The hfe cycle of an ulcer is long and the 
flare-ups of pam and massive hemorrhage cause the patient to become 
discouraged or alarmed and frequenth. he seeks the advice of another 
physician, or more likely a surgeon, as the one to offer permanent 
rehef Having spent over i8 years in the Ulcer Clinic of the 4th Divi- 
sion at Bellevue Hospital and 7 years in the L^lcer Clinic at Post- 
Graduate I believe I can see more clearly the advantage of both methods 
of treatment and I shall present my deductions today 

The patient suffering from a gastric ulcer is more hkely to be ad- 
vised operation than a patient avith a duodenal ulcer The danger of 
malignant degeneration is the motivating factor in the choice of surgery 
for most cases of gastric ulcer The incidence of the de\ elopment of 

* Presented hefore the Fridar Afternoon Lecture Senes of The Ve>c \orl. Academy of 'Medicire 
'larch s 1946 
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malignant changes is quoted variously as i per cent to 70 per cent The 
pathologists hat e had difficulty in the differenoal diagnosis of some of 
the gastric lesions as Cole^ illustrated 10 years ago These are the same 
cp'^es n hich the roentgenologist, the gastroscopist and the clinician hat e 
difficulty in accurately diagnosing The clinical course of an ulcer of the 
stomach has a most important bearing on the indications for operation 
In some cases it is difficult to distinguish a gastric ulcer from a carcmoma 
In 8 5 per cent of our cases- we could not be certain of the diagnosis 
and an immediate operation was advised, but in this group 75 per cent 
were found to be ulcers upon histologic study following sub-total re- 
section This does not prove that a gastnc ulcer becomes a carcinomatous 
lesion, but in a small group of cases we have no accurate method of 
differentiating between the nvo lesions My views on this point coincide 
with the opinion expressed by Palmer^ that the existence of carcinoma- 
tous degeneration in a benign ulcer remains to be proved conclusively 
The United States Bureau of Census states that there were 6,390 deaths 
from gastric ulcer in 1943 and 2,943 deaths from duodenal ulcer These 
figures are hard to reconcile since gastric ulcers constitute only about 
10 per cent of the total number of ulcers encountered In our clinic at 
Bellevue Hospital we found'* that of 1,256 ulcers 89 per cent vere 
duodenal and 1 1 per cent gastnc 

In the stomach clinic of the 4th Medical and Surgical Divisions at 
Bellevue Hospital, which is entering its 1 9th year, we have adopted the 
policy that a gastric ulcer will respond to medical management as satis- 
factorily as will a duodenal ulcer, and m most mstances it is easier to 
heal a gastnc ulcer than a duodenal ulcer on a dietary regimen The 
mistakes in following such a policy are few compared with the mor- 
tality from sub-total resection of gastric ulcers in the hands of the aver- 
age surgeon Any one doing a reasonable amount of gastric surgery can 
have a low mortality The author has just reported® 162 cases of pri- 
mary duodenal ulcer with 6 deaths, or 3 7 per cent mortality, and 85 
cases, 22 per cent of which were gastnc ulcers in which a sub-total 
gastrectomy was performed, with a mortality of 3 5 per cent ® 

From 1920 to 1944 inclusive there were 806 ulcer admissions on the 
Medical and Surgical senuces of Post-Graduate Hospital 1 1 2 of which 
\\ ere gastnc ulcers, 1 3 8 per cent of the total It is interesting to review 
these cases as they came under the care of a large number of doctors 
during the 25 year period Private cases are not included in this dis- 
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cussion In the Ccir]\ part of this period local excisions and gastroenteros- 
tomies were performed for gastric ulcers In 43 cases sub-total resections 
Meie done, witli ii deaths or a 25 5 per cent mortaht)- Thirty-three 
gastric ulcers m ere treated medically, with no deaths, but one of these 
patients iias subsequently admitted with carcinoma one year after the 
first admission In renew ins[ the history of this case it would seem that 
the patient had a carcinoma originally There w ere 1 2 cases of gastric 
carcinoma in w Inch tliere w as a question of its arising on a pre-existing 
ulcer These cases are included in the 1 1 2 ulcer cases and constitute 
10 per cent of the total gastric ulcer admissions over the 25 year period 
This IS not high w hen w e remember tint gastroscopy w as not emplo) ed 
in the early cases and our roentgen studies w ere not as accurate as they 
are now'^ 

In two cases it might be argued that the ulcer developed into a car- 
cinoma One of these patients, a man 45 years of age, was admitted in 
January of 1925 with a five w'eeks’ history of upper abdominal discom- 
fort The gastrointestinal x-ray senes revealed a gastric ulcer on the 
lesser curv'^ature in pars media and a Balfour excision and a gastroenter- 
ostomy were done The patient w'as re-admitted in February 1941 with 
a carcinoma of the stomach w^hich involved a pyloric portion on the 
greater curvature Whether this carcinoma arose from the onginal ulcer 
or whether it was a separate growth cannot be proven, but it w'-ould 
seem that after a period of 1 7 years, m all probability the carcinoma was 
not related to the original ulcer The second patient w'as a man 48 years 
of age admitted in January 1933 with an 8 year history of stomach 
trouble He xvas found to have a pyloric ulcer and a gastroenterostomy 
Was performed In January 1939 he was re-admitted wuth an inoperable 
pyloric ulcer These tvyo cases, and the medically treated patient re- 
admitted with carcinoma of the stomach one year later, which w’^as 
apparently an undiagnosed primary carcinoma, constitute the only clini- 
cal proof w'e have of the danger of carcinomatous degeneration 

The interesting question is whether sub-total gastrectomy should be 
so freely recommended in cases of gastric ulcer to prevent malignant 
degeneration when the procedure in the hands of the average surgeon 
carries such a high mortality In this group of cases covering 325 year 
period the 25 5 per cent mortality comes nearer to approximanng the 
mortality in the av erage hospital than do figures gn en from large medi 
cal centers wTich represent “the experience of a small group of highly 
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trained gastric surgeons 

The decision as to consertame management or operatne intenen- 
tion m duodenal ulcers is usually dictated by the probability of opera- 
tn e mortaht)^ if surger)^ is advised 

Duodenal ulcers, if diagnosed early, u ill respond very satisfactorily 
in most instances to a medical regimen A small percentage, ei en ivith 
adequate medical care, uill become intractable or recalcitrant The 
great difficulty encountered by both internist and surgeon is in differen- 
tiating benveen exacerbations of a chronic duodenal ulcer and intracta- 
bilit)' which necessitates operation The patient with a chrome duodenal 
ulcer may become discouraged during a period of exacerbation and 
seek the advice of a surgeon Frequently the surgeon mistakes an exacer- 
bation for chronic intractability and if an operation is performed the 
end results n ill often proi e disappointmg, u hile the end results from 
sub-total resection for intractability prove most gratifying 

The duodenal ulcer nhich penetrates the posterior nail and be- 
comes adherent to the pancreas can no longer be treated medically and 
becomes a surgical problem Also, any duodenal lesion which has com- 
pletely penetrated the yall of the duodenum and is adherent to an 
adjacent viscus, whether it be the gall bladder, the liver or the duodeno- 
hepatic ligament, is a true surgical problem and sub-total resection 
should ahi'ays be performed v ith remox al of the ulcer in toto Gastro- 
enterostomy \\ ill pro\ e most disappointing in this type of case In a 
previous rex lexx of gastroenterostomies for intractable duodenal ulcers 
we found only 245 per cent of cures in 106 cases followed for 7 i 
years Of course if a gastroenterostomy is performed early, before the 
complications of the long standing ulcer hax e arisen, the results \x ill be 
much better, but these patients can obtain symptomatic relief on an 
adequate medical regimen 

Continuous pain xxnth the x-ray findings of a penetrating lesion in 
the duodenum xxtU suffice to differentiate berxx een the intractable ulcer 
necessitating operation and the exacerbanon xxffiich xxill subside with 
adequate medical care Hoxx^ex^er, there is one type of duodenal ulcer 
xvhich IS difficult to diagnose and which wdl not respond to a medical 
regimen, and that is the ulcer on the pylonc sphincter This ulcer causes 
extreme pain and frequently the gastromtestinal senes xxnll shoxx% not a 
true penetrating lesion but a marked pylorospasm In this mstance a 
sub-total resection should be done xxnth removal of the lesion This wpe 



Giist}ic and Duodenal Ulcers 


627 


of ulcer IS similar to a fissure m ano, and, as is well known, the anal 
fissure causes pain out of proportion to the pathology found 

In the past 13 years I have not performed a gastroenterostomy for 
any type of ulcer The so-called pyloric obstruction wathout pain will 
alw'ays respond to gastric lavage, anti-spasmodics, and dietary manage- 
ment There are cases of pyloric obstruction w Inch wall not respond to 
a medical regimen, but these paaents have a penetrating ulcer with 
associated pain Gastroenterostomy in this type of case will prove most 
disastrous because the active duodenal ulcer remains unhealed and gas- 
trojejunal ulcer is a frequent sequela 

Massive hemorrhage always presents a problem in the treatment of 
peptic ulcer Consen'ativc treatment in these cases is attended with a 
defimte mortality 

In 135 cases of massive hemorrhage treated on the 4th Division at 
Bellevue Hospital from 1928 to March 1937 mcluswe there was a 12 
per cent mortality under consen^ative treatment® 

Hospitals w'lthout an active ambulance service see very few patients 
with exsanguinating hemorrhages because of the seventy of the condi- 
tion, and wnth the alarming feature of vomiting large quantities of blood, 
an ambulance is usually called immediately The patient admitted with 
a severe gastric hemorrhage should have a blood grouping immediately 
and a transfusion started Hemorrhage is caused either by a venous ooze 
or by erosion of a large artery Most bleeding ulcers are duodenal, 
since 90 per cent of all ulcers are duodenal A gastnc ulcer may have a 
large artery at its base but massive hemorrhage from a duodenal ulcer 
results from erosion of the supenor pancreatico-duodenal artery or one 
of Its large branches by the ulcerating process An arterial hemorrhage 
wall prove fatal unless controlled while a venous ooze will respond to 
conservative treatment 

Surgery is employed occasionally as a life-saving measure, but these 
instances should be few in a large senes of cases Most massive hemorr- 
hages can be controlled by transfusion and consen'^ative measur^ The 
problem is to determme which case will contmue to bleed M e ha\ e 
used the transfusion test as the best means of determimng which patients 
have artenal hemorrhages necessitating operation as against those with 
venous ooze A continuous transfusion is given by the mdurect method 
and if after receivmg 1500 to 3000 cc of blood the patient remams in 
shock, It is very likely that the supenor pancreatico-duodenal arter>^ is 
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OBSERVATIONS ON THE DYNAMICS OF 
THE SYSTEMIC CIRCULATION IN MAN* 


Dickixsox M' Richards, Jr 

Profe&sor of Tfedicine College of Physicians and Surgeons, Colunibia fjniveraitj 


HE d)'njniics of the systemic circulAtion is a \ery large 
and complex sub)ect, im oK mg not only blood flo\N as a 
\\ hole, under the \ anous existing Ie\ els of \ ascular pres- 
sure throughout tlie circuit, but including also all the 
local and regional conditions of pressure and flosv, each 
Mith Its own independence of action, yet eich influencing and itself a 
part of the adjustment of the u hole s^'stem 

Aly discussion this evening will not attempt to co\ er this field but 
avill be restricted to the circulation as a w hole, in man, that is, the be- 



havior of blood in the systemic great vessels and the heart It \i ill be con- 
cerned particularly avith the contnbutions to this subject which ha\e 
been made during the last four years by the technique of right heart 
cathetenzanon ' Dr Cournand’s paper, which follows, will descnbe the 
contributions w Inch have been made similarly to the know ledge of the 
pulmonary circulation 

The chief methods used has e been, first, the determination of cardiic 
output, by the familiar Fick principle- and second, the connnuous re- 
cording of pressures, in heart and great vessels, by optical registration 

The so-called direct Fick principle depends upon direct determina- 
tion of three values, ox)^gen m artenal blood, oxygen m mixed venous 
blood, and total oxygen intake per nunute Cardiac output is obtained 
by dis iding oxygen intake per minute by the arterioi enous ox^’^gen 
difference This method of cardiac output determinaaon is now' gener- 


ally accepted as the most reliable in human subjects 

As IS well known, there has been for many years a control ers)* 
oier the aalue of resting cardiac output m man Earlier methods ga%e 
values of 5 to 6 liters per minute In the last decade, the accepted foreign 
gas methods gave as a normal average 2 2 liters per square meter of body 
surface, or betw een 3 5 and 4 o liters per minute 
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By the catheterization technique, in the hands of several independent 
investigtaors,- ’’’ ® the average cardiac output of the normal subject at 
rest IS approximately 5 4 liters per minute, or 3 i liters per square meter 
of body surface 

As pointed out b^" Hamilton,* this figure fits better with that ob- 
tained when one adds together the blood floMS through special organs 
and regions of the body This is indicated in Table I The cerebral 
blood flow figuie is that of Schmidt,® renal flow obtained by Smith’s 
renal clearance method,® hepatic flow by an interesting method de- 
1 eloped by Bradley,^® m which he catheterizes one of the hepatic \ eins, 
and measures hepatic clearance or removal from the blood of bromsulfa- 
lein The agreement in the table is not perfect as no account is taken 
of such regional blood flows as the coronary, thyroid, adrenal, and inter- 
costal, but It IS reasonably good 

Another controversial question has been that of cardiac output al- 
teration with change of posture Earlier mvestigators using indirect re- 
breathmg methods found cardiac output depressed in the sitting or 
standing as compared with the recumbent position With the ethyl 
iodide and acetylene methods no significant difference was found ^ 
McMichael and Sharpey-Schaefer® using right heart catheterization, 
found in fourteen subjects unequivocal evidence that the cardiac output 
IS less in the upright than in the recumbent position, the average decrease 
bemg 34 per cent 

When both total flow and imtial and final pressures are known in 
a fluid-filled system of tubes, it should be possible to describe the re- 
sistance along the system The circulation of the blood, ho\ve\ er, is 
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extraordinarily complex Blood is not a homogeneous fluid but a sus- 
pension, m the smallest capillaries each cell often distending the vessel 
as It moves along The flo\\ is pulsatile in the arteries, steady in the 
veins The channels of flow are elastic, arteries, capillaries and veins 
having different distensibilities, and being subject to large and unpre- 
dictable nenmus or vasomotor effects No lau’^ of flow Ins been devised 
that will describe so complicated a system 

There is, none the less, some usefulness in the general concept of 
peripheral resistance This is, essentially, the average rate of fall of blood 
pressure around the circuit, per unit of blood flow It is expressed as a 
simple ratio, mean arterial pressure divided by cardiac output The 
general significance of this ratio is obvious a high arterial pressure and 
a small cardiac output means a high peripheral resistance, a low arterial 
pressure with a large output means a low resistance Table II gives some 
normal figures of the circulation at rest and in moderate exercise The 
peripheral resistance at rest would be represented by mean arterial pres- 
sure, about 90 mm Hg , divided by cardiac output 5 4, or a figure of 
14, in exercise, a mean pressure of, say, 120, divided by 20, or a figure 
of 6, indicating the extent of vasodilatation in exercise In current usage, 
the term is usually expressed in dynes per cm ' per second, which 
o-ives normal values between 1000 and 1500 

An interesting study in this connection is that recently carried out 
in Dr Cournand’s laboratory, in collaboration with Drs Chasis and 
Goldring, the measurement of blood flow and pressures in five cases 
of essential hypertension both before and following bilateral sympathec- 
tomy The results are summarized in Table III The patients had high 
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blood pressures but normal cardiac outputs before operation Sympa- 
thectomy caused no change m output, the result being solely that of 
reduction m arterial pressure, and correspondingly, m peripheral re- 
sistance 

The reverse change is seen m the effects of the sympathomimetic 
drug methednne on the normal circulation As Table IV shows, there 
IS a sharp rise m artenal, also m nght ventricular pressure, but no change 
m cardiac output, peripheral resistance increasing from 1770 to 2440 

Quite different is the response to this drug in a patient in moderate 
shock, who was also acutely alcoholic, with the characteristic vasodilata- 
tion and hypotension produced by alcohol, also shown in Table IV 
In this case methednne brought about an increase in both arterial pres- 
sure and cardiac output, together with a strikmg chnical improvement 
This illustrates a principle often overlooked, that a drug may have quite 
a different effect under pathological conditions from what it does under 
normal conditions 

Before considermg pressure relations in the great veins, leading up 
to and mcludmg intracardiac pressures, one should perhaps emphasize 
again the primary fact that while the heart is an effective pump, it can 
eject only as much blood as reaches it by way of the venous return 
This physiological principle was established many years ago by Krogh, 
Yandell Henderson, and others 

The pressures m auricle and ventricle m the normal cardiac cycle 
have been extensively studied in dogs by ^Vlggers and others Such 
pressures in man are similar, as recently demonstrated by Bloomfield 
etal ^ Figure i, A is a continuous recording of auncular pressure through 
a number of cardiac cycles, in a normal subject The electrocardiogram 
IS at the top of the record, the arterial pressure next (obtained from an 
mdwellmg needle in the femoral arter)’^), and below this the right 
auricular pressure As recorded here, the first event m the cardiac cycle 
IS the P-wave of the electrocardiogram, followed very shortly by the 
beginning of the auricular pressure rise caused by auncular systole (line 
I on tracing) Auricular systole, some 4 mm or 5 mm m amplitude, 
rises to Its peak and declines ( i to 2 on tracing) The subsequent small 
nick, or momentary rise m the auricular record (2 to 3 on tracing) 
corresponds to the onset of ventricular systole This is found on ammal 
records and is generally agreed to be the quick buigmg backward of 
the tricuspid valve The subsequent sharp drop (beyond line 3) m 




Figure 1 Pressure tracings in normal liuman subjeets Section A, from 
ibo\e clounw ird electiocardiogram, femoral arterial pressure, right auricular 
pressure \ ertical line indicates identical times on the three traangs For 
explanation of points 1, 2, 3, and 4, see text Section B electrocardiogram, 
femoral arterial pressure, right centricular pressure in first half, right auricu- 
lar pressure hejond arrow Section C similar to A, except for intrapleural 
pressure tracing (inspiration up, expir ition down) between tracings of femoral 
irten and riglit auricle 
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auricular pressure is due to the “descent of the base” of the heart, the 
whole tricuspid region moving downward as ventricular contraction 
IS completed wuth upw'ard ejection of blood into the pulmonary arteries 
The subsequent steady rise in auricular pressure up to line 4 is due to 
icnous inflow^, wnth tncuspid valve still closed At line 4 ventricular 
relaxation has progressed so that the tricuspid valve opens, wnth another 
drop in auricular pressure After this, pressure builds up again in the 
common auricular-ventricular chamber from inflownng venous blood, 
until auricular systole starts a new'^ cardiac cycle 

In the first half of Figure i, B the pressure record from a normal 
right ventricle is shown, together xvith simultaneous electrocardiographic 
and arterial pressure tracings The vertical line, marking the peak of 
auricular systole (just as m Figure i,A above), shows that auncular 
systole causes a small upward w^ave in ventricular pressure This is to 
be expected since the tricuspid valve is open and auricle and ventricle 
form a common chamber Next comes the sharp rise due to right ven- 
tricular contraction, reaching a maximum systolic pressure in the lesser 
circuit bersveen 18 mm and 30 mmHg The form of the summit of 
the ventricular pressure curve is variable from one subject to another, 
sometimes irregularly peaked, as here, sometimes flattened or rounded 
Whether these represent genuine pressure varianons or are artefacts of 
recording, is not knowm 

Ventricular relaxation, as shotvn, is also rapid, resulting m a drop 
of pressure ending in a “dip” xvhich is practically synchronous xvith the 
auricular dip seen after line 3 in Figure i, A above The tricuspid valve 
being open, auncular and ventricular pressures then rise together, up 
to the next auncular systole 

At the arrow m Figure i, B, the catheter tip was withdrawn into 
the right auricle The subsequent auricular tracing is a rather poor 
record technically 

Figure I, C show'^s also a record of respiration, the patient breathing 
m this instance somewhat rapidly and deeply The effect of this on 
both the amplitude and basic pressure level of the auricular tracing, is 
well brought out 

Mean pressure in the right auncle in most normal subjects varies 
betw^een a level 2 or 3 mm Hg above to the same amount below 
an arbitrary zero level, this latter being taken on these records as 5 cm 
below' the angle of Louis, wnth the subject lying recumbent 
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Figure 2 Catheter pissed info right aurule, right lentricle, through septal defect, 
ind iround aortic ircli 


Such IS a bnef descnpnon of the pressure changes within the right 
heart dunng the cardiac cycle 

On the venous side of the circulaaon, one other norniaJ phenomenon 
may be mentioned, namely, the pressure difference or pressure gradient 
benveen arm vein and right auncle This difference is variable but aver- 
ages about 40 mm of water “ This arm to heart gradient, as Ferris has 
shown,^* is due largely to the collapse of the larger peripheral veins in 
the resting state 

Variations in right ventricular pressures in physiological and patho- 
logical conditions are concerned more immediately v ith the pulmonary 
circulation and will be discussed by Dr Coumand in the succeeding 
paper 

One additional tracing might perhaps be shown, a pressure record 
in a human aorta This was a paient v ith septal defect cathetenzed re- 
cently by Dr Coumand, the catheter passmg through the defect and on 
around the aortic arch Figure 2 shows the catheter in the aorta, and 
Figure 3 the intra-aortic pressure tracing 

Peripheral circulatory failure, or shock, m its various forms has 
recei\ ed mtensive study during the war, by these as well as other meth- 
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Figure 3 Intra-aortic pressure tracing (abo\e) from 
case slionn in Figure 2 The record is distorted by vibra- 
tions Below is a femoral artery tracing, much damped, 
ind below this the electrocardiogram 


ods, and only the briefest review is indicated in this discussion Perhaps 
the most significant addition to our concept of peripheral circulatory 
failure is that there are a number of specific types, each with its own 
pattern of circulatory disturbance 

The standard form, so to speak, of secondary shock is that produced 
by skeletal trauma or hemorrhage, presented in chart form in Figure 4 
Here trauma and hemorrhage are compared with the normal in blood 
and red cell I’^olume, cardiac output, auricular pressure, artenal pressure, 
and peripheral resistance The basic loss here is whole blood, with red 
cells further down than serum, the low blood volume leadmg to de- 
creased venous return, decreased cardiac output, decreased artenal pres- 
sure 

Figure 5 shows an arterial pressure tracing in advanced shock, 
compared with the normal The low systolic level, and collapsing qual- 
ity, are apparent, indicating an essenaally empty vessel Figure 6 shows 
an arterial and a right ventricular tracing after acute blood loss, with 
gradual recoiery over several hours following intravenous fluid The 
small ventncular complex is indicative of poor cardiac filling 

The shock seen in severe burns has quite a different pattern (Figure 
7) There is of course hemoconcentranon, loss of blood volume, and 
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Figure fi "I racings from femoral arters and from right tentricle in a normal subject 
before ind after a I irge phlehotoms A == before 15 = iiiiniediateh after Patient was 
P lie ind in shock C irdi ic output w as 40 per cent of normal C, D, E, and F = pro- 
gressitt st iges in recovers during and following an intravenous infusion of gel i tin 
solution G = } hours after plilehotoniv, oardi ic output then 05 per cent of normal 




Figure 8 Pressure tracings in a patient uitli right- 
sided failure (constrictne pericarditis) Upper curie, 
pneumograph, next electrocardiogram, next femoral arten 
pressure, at bottom pressure in right auricle (Section A) 
and right lentricle (Section B) 


Intracardiac pressure records bring out clearly the pressure abnor- 
malities m congesDve heart failure Figure 8, A gives 'the auricular 
pressure tracing in a patient with nght-sided congesuon (This particu- 
lar case was one of constrictive pericarditis ) The contrast to the normal 
record (Figure r, A) is apparent The basal or diastolic level of auncular 
pressure is of course elevated, around 20 mm Hg or 260 mm of saline 
Auncular systole is only faintly recorded m this case \\^ith the descent 
of the base early in ventncular systole there is a marked drop m auricu- 
lar pressure, followed by a rapid nse again, as blood comes in from the 
distended great veins to fill the auricle With ventricular relaxation, at 
the opening of the tricuspid valve, there is again a sharp drop in auncular 
pressure, follo\\ ed by a rapid nse The whole picture is that of a dis- 
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tended chamber llnde^^^c^eased pressure, with two momentary penods 
of pressure release The W-shaped auricular pressure curve is charac- 
teristic of the congesDve state Figure 8, B gives the correspondmg right 
ventncular tracing The sharp “diastolic dip” with ventncular relaxation 
IS again evidence of a distended (auricular) chamber, followed by 
sudden release of pressure, followed in turn by rapid filling both of 
auncle and of ventricle and return to high venous and intracardiac 
pressure 

A further problem of interest is the mechanism of development of 
edema in congestive heart failure The onginal theory of Starhng held 
that “backing up” of pressure in the great veins led, by way of retarded 
blood floAv through the bone marrow, to increased blood volume, the 
systemic venous bed thus becoming distended with fluid, which escaped 
into the tissues Warren and Stead*' found, in resting cardiac patients, 
that "With increased fluid intake, blood volume increased before any nse 
occurred in venous pressure More recently, Merrill*® has shown, both 
that renal blood flow is greatly decreased (to one-third normal) in 
congestive failure, and that there is a good correlation between renal 
blood flow and cardiac output, but no correlation between renal blood 
flow and venous pressure Stead and his colleagues advance the theory 
that edema in congestive failure is pnmarily a renal failure to excrete 
salt and water, caused by a cardiac output inadequate to body needs, 
and secondanly a decreased renal blood flow Landis*® stresses the 
importance of considering venous pressure in cardiacs during stress as 
well as at rest, and shows that in dogs with expenmentally damaged 
hearts increasing the load on the heart will send it into frank congestive 
failure Mnth abnormally increased venous pressure, whereas at rest no 
failure was demonstrated Still further evidence is probably needed to 
decide this questton 

There is one form of heart failure which can be diagnosed rather 
accurately by pressure tracings This is congestive failure with tricuspid 
insufiiciency Figure 9 gives a tracing obtained in such a case In this 
instance a double-channeled catheter was used, with one opening at 
the tip and the other about ro cm back of the op, so that when the 
tip is in the right ventricle, the second opening is in the auncle 

The characterisuc feature here is that in the low er or auncular 
tracing the first dip of the W is absent Instead of the descent of the 
tricuspid \ alve in early ventncular systole, blood spurts back into the 


Figure 9 Simultaneous right auriciilnr and right lentriculnr traiings (Section 
A) in a CISC of tricuspid insulficienci See text 

auricle, and auricular presbure continues unchanged or even rises slightly 
So far as concerns the relation between the pressures in penpheral 
and central veins in congestive failure, it was found early in the course 
of catheterization studies, “ that the normal gradient of 30 to 40 mm 
of water between arm and heart disappears, and in congesuve failure, 
peripheral and central venous pressures become practically identical 
This IS probably due chiefly to venous distennon, u ith larger channels 
of flow between arm and heart 

As a last observation I should like to mennon some interesting work 
by iMcMichael and Sharpey-Schaefer^® on the action of digitalis, or 
more speciHcally of intravenous digoxin on the pressure and output of 
the heart in congestive failure It is of course well kno\\m, from a num- 
ber of earlier invesagauons, that digitalis decreases both heart size and 
cardiac output in normal subjects, whereas in dilated failing hearts 
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t igure 10 From McMuhacl ind Shar- 
pe\ -Schaefer (see te\t) \ ariations m 
heart rate, right nuriculir pressure, and 
cirdiit output prodiucd in 1 piticnt 
with congestive heart failure In (ufFs on 
the extremities ind In digoxin 


digitalis decreases heart size but increases output McMichael confirmed 
this, but noted also a very marked and prompt drop in nght auncular 
pressure as an early action of digoxin The whole effect was quite com- 
parable to that of phlebotomy or of cuffs applied to the extremities, 
in these patients The chart of a typical case, from McMichael’s paper, 
IS shown in Figure lo These results indicate a strong peripheral action 
of digoxin, opening up some as yet unidentified venous depots, permit- 
ting venous pressure fall, and thus rehe\ing the congested heart It 
may be noted, how e\ cr, that a direct action on heart muscle, by pro- 
ducing better cardiac emptying, w'ould also decrease auncular pressure 
and increase cardiac output 

This study of iVIcMichael’s wnth digitalis is a further illustration of 
the manner in w'^hich the effects of drugs on the circulation can be 
studied, and there w'ould appear to be an excellent opportunity to in- 
vestigate most of the rapidly acting cardiovascular drugs by this means 

Summarizing these rather scattered obser^ ations, one may say that 
catheterization of the heart and the registration of pressures in heart and 
great veins haa e provided a number of new’’ facts about the dynamics 
of the greater circulation in both normal and pathological states, that 
the nature of circulator}'^ failure in various types of shock and in con- 
gestive heart failure has been somewhat clarified, that tricuspid insuffi- 
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ciency can be accurately demonstrated, and that with these techniques 
special opportunity appears to be offered for the study of cardiovascu- 
lar drugs 
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dSHSHSSSBSSSEPt is particularly pleasant that the topic for this evening 
3 S as delimited to tropical medicine, not alone because it 

S I. S reassuring evidence of mterest in a hitherto rather 
K S neglected subject, but chiefly because I beliete that the 

SasasasHsasasa pathology of tropical diseases has not received the atten- 
tion It n arrants from pathologists Close collaboration between micro- 
biologists, clinicians and pathologists is a commonplace m the fields of 
what, for want of a better term, xvt may call “Temperate medicine 
but it IS still lacking in the tropical field I hope that this ^vlIl soon be 
remedied, I take the invitation tonight as the expression of a similar 
desire on your part and so may it be Ample opportunity for the study 
of tropical material will probably occur with the repatriation of the 
armed forces 

The French call tropical diseases, “Exotic Diseases, and with your 
leave I should like to apply this term w hich fits it so well to Bartonello- 
sis What could be more exotic, or curious if you prefer, than a disease 
tvhich is contracted only in certain dangerous valleys, and then only at 
night, w hich causes deadly epidemics and kills in three weeks with a 
fulminating anemia, and which occurs noxvhere else in the w orld but 
in a small area in South America^ Add to this the fact that apparently 
an entirely different condition which is benign, w herein there is little 
or no anemia and which is marked by an eruption likewise such as is 
seen noAvhere else on earth, actually is another form of the same disease, 
and you have an almost incredible stoin' It is not surprising that those 
who made the first reports on the subject w ere treated as medical 
Munchausens This story happens to be correct But the difficulties 

Januin 2, 1945 at The Xevv ^ orh \cadcn.t of Mchcrt before the Xeu Tor. P^tho 

logicnl Society 
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inherent in proving its correctness will become apparent from a con- 
sideration of the history of the disease 

The disease is now endemic in Peru and there is evidence to suggest 
that It has existed there for a very long period indeed This evidence 
antedates the introduction of wnting into Peru and is part archaeologi- 
cal and part linguistic 

The archaeological data derive from the pottery Excavations have 
unearthed a great quantity of pottery in Peru Many of these pots or 
“huacos” are anthropomorphic in design and executed with stnking 
realism Among these “huacos” some very clearly depict surgical opera- 
tions, such as trepanaaon, as well as pathological conditions and de- 
formities Among tliese representations of diseased condinons verruga 
has been identified in pots executed by the Chimu peoples who flour- 
ished before the Inca conquest 

At the time the Spaniards arrived in Peru, the natives had a special 
term in theu: language, Keshua, to distinguish verruga from the common 
wart which it somewhat resembles Written references begin with the 
Spanish The very first group of Spaniards on their route south to the 
conquest of Peru in 1531 were attacked by the unfamiliar disease of 
' -“berrugas” at the village of Coaque in Ecuador Just what this disease 
was IS uncertain, but it is the earhest scriptural record which can be 
construed to refer to verruga 

The anemic form of the disease apparently attracted little attention 
until much later, probably because to inspection alone it offered a less 
distinctue appearance However, in the late 19th century it was noted 
that the soldiers who accompanied ore shipments from the mines at 
Cerro de Pasco to the coast became ill Many of these guards were 
Negroes and when, as a contemporary obsen^er put it, the blacks became 
whites, It was a matter of note 

Medical attention was definitely focused on Oroya fever in 1870 
w ith the outbreak of an epidemic attending the building of the railroad 
from Lima to Oroya Deaths among the personnel have been estimated 
at 7,000 and the epidemic made such an impression on the populace 
that the saying arose that every cross-tie on the railroad had cost a 
human life The nature of the disease was obscure and it was called 
Oroya fever, although, as a matter of fact, the disease is not contracted 
in nor endemic in the city of Oroya itself 

The bond between Oroya fever and verruga peruana had not yet 
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receued much consideration Then, in 1885, Carnon performed the 
experiment which cost him his hfe, earned him medical immortahty 
and by giving powerful impetus to the concept of a umtanan etiology- 
prof oundly mfluenced all subsequent thinking on the subject of Bar- 
tonellosis 

Daniel A Carnon was a Peru\ian medical student of an mquiring 
turn of mind who had spent much time studymg verruga He was dissat- 
isfied with the knowledge available and in order to fill certain lacunae 
resohed to reproduce the disease in himself He addressed his medical 
friends and requested them to inoculate him with verruga matenal This 
they agreed to do, but only, according to Carnon ’s diary, after he had 
spent some tune overcoming their objecnons Perhaps his friends were 
nght After a 21-day incubation period he became lU, the illness pro- 
gressed \ er)'- rapidly and it soon became clear that the disease was not 
verruga Carrion diagnosed it as Oroya fever, and this result was a 
complete surpnse to him Unfortunately, after 18 days of illness he died 
It seems clear that, following an inoculation of verruga matenal, 
Carnon died of Oroya fever The conclusion widely drawn was that 
he had demonstrated the common etiology of the two conditions The 
conclusion happened to be correct so that its influence was beneficial 
The causative organism was described in 1905 by the Peruvian 
physician. Barton, but was not generally accepted as such until the 
investigations of the First Haiv^ard Expedition were published m 1915c 
This report established Barton’s bodies as mdependent organisms, 
named and gave a full description of them, described the pathogno- 
monic lesion in w'^hich they are found in Oroya fever and concluded 
that they were indeed the etiological agent of this condition 

The cause of verruga was still obscure and it was not until Noguchi 
and Battisom in 1926 culuvated the organism that the soluuon was in 
sight With this method it was possible to obtam cultures from Oroya 
fever patients With these cultures verrugas w^ere produced m monkeys 
and within the verruga an orgamsm could both be seen and grown 
which w'^as consistent with that inoculated and with that occurring in 
human verrugas Although Noguchi’s results were not fully confirmed 
from other laboratories, the findmgs of the 1937 Harvard Expedition 
to Peru supported those of Noguchi, and the umtanan view now seems 
to be proved beyond any doubt 

In the years 1928-31 Noguchi, Shannon, Battistmi and others pro 
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duced evidence mcnminatmg the sand-fly, Fhlebotoimis, as the natural 
vector This evidence Hemg has recently confirmed, extended and 
corrected 

So much then for the history of the disease, which indicates to us 
the long period required to individualize the syndromes, to establish 
their common cause and to indicate the mode of transmission 

Before proceeding further, a few words on terminology may be 
useful Bartonellosis is used tonight to indicate infection with Birrtonella 
bactllifoT-fiits This can be followed by a disease known as Carrion’s 
disease in one of its two manifestations Oroya fever or Verruga peru- 
ana, or, again, no disease may ensue from the Bartonellosis and the m- 
fection remains asymptomatic 

The disease occurs in endemic foci in South America only, so far 
as we know' There, it is limited to the western part being found in 
certain valleys m the central and western Cordilleras of the Andes 
chain, between 1 3 ° South Latitude and about 4*^ North of the equator, 
that IS about a thousand miles, comprising parts of Peru, Ecuador and 
Colombia Peru is of course one of its strongholds and my own mvesa- 
gations were pursued there as a member of the 1937 Harvard Expedition 
to Peru, in the hospitals and institutes of Lima w'here, although the 
disease is not endemic, many patients are to be found, as w'ell as in the 
nearby Rimac and Santa Eulalia valleys It is a pleasure to recall the 
courtesy and complete cooperation of Doctor Telemaco Battistini 
through w'hom facilities for our work w'ere obtained 

In Peru, the type of valley in which the infection prevails is peculiar 
and has even received the special name of “quebrada ” As you may see, 
they are rather steep and narrow, dry and barren on the sides and tops 
with vegetation occunng chiefly along the stream bed at the base But 
in these valleys there is an additional limit to the disease, it is found 
only at moderate altitudes Thus, from sea-level to about 2400 feet the 
valleys are safe, from 2400 to about 8000 feet the disease is endemic 
and above 8000 the disease is not contracted This limitation, we may 
point out now', is due in turn to the limitation of the msect vector 
Fhlebotoims and is subject to some fluctuation according to the season, 
temperature, humidity and other conditions Such then is the character 
of the endemic zone 

As concerns the disease, after a vanable incubation penod, which is 
often about three w'eeks but may be much longer, the inmal symptoms 
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of pam and fe\ er appear The pains are charactensncally those of the 
bones, joints, and muscles, they are intermittent, often occumng at 
daily inter\'^als and \ anable in intensity The fever may accompany the 
pain It IS likewise intermittent and variable It is often mild, not rismg 
above too 5°F , but on first appearance it may be as high as 104 °F, 
and Avhen accompanied by chills and s\\ eats quite resembles malana 
This resemblance becomes embarrassing in the case of actual ear- 
ners of malana who are frequent in the region But the ongin of the 
patient is a clue, as are the pains, quimne is ineffectual, and cultures for 
Bartonella \\ ill probably be positive Actually, diagnosis is rarely made 
at this time 

From this stage the patient develops, in a penod varying from some 
days to many months, one of the two classical types of Camon’s disease 
For convemence and clarity the two will be desenbed separately 
Your Oroya fever patient usually strikes you as bemg a very sick 
man when first seen, within a few days you are amazed that he is alive 
at all The blood count can fall with startling rapidity and counts of 
1,000,000 four days after the apparent onset are recorded In all severe 
cases the count is 1,000,000 or below Even with counts as low as these, 
the outcome is not necessarily fatal In one of the patients whom I have 
seen, the count was 750,000 After some days at this level it began to 
climb slowly and a few weeks later was near three millions This patient 
was apparently on the way to recovery but later died from an inter- 
current infection 

The physical examination is not very revealing and the most char- 
acteristic finding is the generalized enlargement of the lymph nodes 
The symptoms derive for the most part from the anemia and its 
effects The pains and fever of the preceding period intensify but are 
overshadowed by the rapidly progressing oligocythemia Pallor is of the 
most extreme degree, save "when mixed wnth icterus A^ertigo is at first 
caused by slight movement, soon the same stimulus causes syncope At 
night, attacks of pain, fever and dehrium render sleep difficult and 
fitful Soon, prostration becomes marked and the patienr, avoiding all 
motion, not only from iveakness but to lessen pain and faintness, remains 
in a curiously fixed statuesque position Finall)'’, \vith an extreme degree 
of exhaustion and notable apathy, he awaits the outcome, which is 
usually evident m from 3 to 5 wrecks 

At the time of marked anemia the parasites become numerous in 
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the blood, and there is a rough proportionality between the degree of 
the anemia and the number of parasites More than 90 per cent of the 
red cells may be parasitized when the count is 1,000,000, whereas bar- 
tonellae are rare with a count of 4,000,000 Their appearance is dis- 
tinctive, and no other human parasite resembles them even slightly 
They are stained well by the usual blood stains and then appear as 
red-violet rods or coccoids situated upon the erj^throcyte They often 
occur in chain formaaon suggesang segmentaaon, and the elements of 
the chain frequently are at angles with one another giving nse to a 
V, Y or bayonet appearance In mtense infections they also occur 
* within circulating monocytes and we shall see that they are also to be 
found in great numbers in the fixed phagocytes of the reaculo-endo- 
thehal system 

The other features of the anemia are that it is macrocyac, that the 
hemoglobin is less reduced than the red cells, givmg a color mdex 
greater than r, and that the hemoglobm content of the mdividual red 
cell IS less mcreased than its volume, thus qualifying the anemia as 
hypochromic Reticulocytes are abundant, in severe cases they may 
constitute 70 per cent of the red cells As might be anacipated, hver 
therapy causes only a shght mcrease The blood bihrubm is often, but 
by no means umformly, increased Neither hemolysms nor agglutinins 
have been found m the serum There is no hemoglobinuria and, pe- 
cuharly enough, all searches for hemoglobinemia have been negative 

In fulimnatmg cases death may occur m 10 days, but the more usual 
duration of fatal cases is about 3 to 4 weeks Recovery is usually mdi- 
cated by an abatement m the fever and a decrease m the number of 
bartonellae, the red count stabilizes at first, then mcreases to approach 
normal values at the end of about six weeks or so, when convalescence 
begins 

Btit, the disease almost never temunates with the convalescence, 
and when it does so, this is unpredictable In the ordmary recovered 
case, Oroya fever is followed at the end of a variable period, often of 
about a month, by an attack of verruga peruana 

The prognosis m Oroya fever is not good About 40 to 50 per cent 
of the patients may be expected to die, perhaps more in the epidemics 
Remissions in the anemia are of favorable import but not mvanably so, 
since relapses occur It is generally beheved m Peru that an abundant 
flond eruption of verrugas is almost mvanably followed by recovery 
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The diagnosis of Oro^a fever presents no great difficulties when 
parasites are visible, Mhich they usually are in critical cases At other 
times, cultures should be made and the impetus to make them will be 
received w hen knowledge of prior residence in the endemic zones, and 
the history of fever and pain have been obtained 

The microscopic pathology of Oroya fever is just as distinctive in 
its way as are the parasite and the disease To my knowledge, there is 
no other condition in man nhich gives a similar appearance If any of 
you have encountered similar conditions, I should be very glad to 
learn of it 

At the post-mortem examination, the bodies of Oroya fever patients 
are of course pale and often somewhat yellow But what is striking, 
after the opemng of the cadaver, is the enlargement of lymph nodes 
which has already been noted at the physical examination These are 
particularly noticeable m the abdominal cavity but the superficial groups 
are also involved Cecal and retroperitoneal nodes of our patients reached 
i 5 to 3 cm in length These nodes are frequently hemorrhagic and 
the cut surface shows small areas of red and sometimes of yellow 
mottling It IS these nodes which present the peculiar microscopic ap- 
pearance to be desenbed later 

Petechial hemorrhages are rather widely disseminated and this seems 
to be another of the usual findings They occur m the skm and con- 
junctivae, on the surface of the heart, in the pleura and in the lung 

The spleen is frequently normal m size but may be enlarged Lesions 
proving to be infarcts are often found They are yellowTsh gray or 
white, are wider at the periphery of the organ than toward the center, 
are not distmctly wedgeshaped, measure about 1-2 cm at the surface 
and extend about i cm mto the organ The liver is more often enlarged 
than the spleen and usually appears normal even when conspicuous 
microscopic lesions are present 

The gross pathology is not particularly distmguishmg, but when ue 
turn to section material our attention is attracted at once by a umque 
appearance This is constituted by the intracytoplasrmc development of 
masses of Bartonella within the Iinmg cells of the blood and lymph 
capillanes This growth reaches an extreme degree, causes the cytoplasm 
to expand many times its normal width and then to bulge mto the lumen 
of the vessel Such distended cells are easily visible m stained sections 
with the low powers of the microscope They resemble, at a hasty 
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glance, nothing quite so much as the endothehal cells durmg the ex- 
treme phagocytosis following blockade of the reticulo-endothehum 

The infected cells are those usually classified as phagocytic endo- 
thelium In addition, heavy infection was noted m the capdlanes of the 
cortical region of the kidneys The lymph nodes are most often mvolved 
but infected cells have also been found in the hver, bone-marrow, spleen, 
kidney, adrenal, pancreas and occasional cells m the heart and lung 

In one of these patients autopsied by Henrj^ Pinkerton and myself, 
infected cells v ere found just below the epidemus and were surrounded 
by numerous newly formed capiUanes and a few prohferated endo- 
thelial cells These last two findmgs nevly formed capillanes and 
proliferated endothelial cells are charactenstic of the verruga state of 
Bartonellosis, vhile the infected swollen vascular limng cells are the 
earmark of Oroya fe\ er To find them associated is of interest, since 
It indicates what is probably the transition between the two ver}'^ dis- 
tinct pathological appearances 

In Oroya fever, vuthin the infected cell the entire cytoplasm may 
be filled with parasites The distribution is usually not uniform, for 
bartonella tends to form rounded masses or clumps ^^hthin Kupffer 
cells of the liver there is less of a tendency to clumpmg and tlie majonty 
of infected cells may shov discrete organisms only While the nuclei 
are at times obscured and distorted by masses of parasites which may he 
upon the nuclear membrane, bartonellae have not been observed m a 
distinctly intranuclear posmon 

The lesion was absent in one of our patients who, after recover}^ 
died later of toxoplasmosis, but was present m two others who died of 
Oroya fever Our data and evidence m the literature suggest that it is 
only when the blood infection is heavy that the stuffing of the endo- 
thelial cells occurs 

Other lesions nffiich have been found are less distmcave, in the 
lymph nodes and spleen, infarcts have been observed It is thought that 
these follow upon vascular occlusion by the swollen endothehum In the 
liver, although we did not observe it, areas of necrosis localized about 
the central vems have been reported The bone marrow shows signs of 
energenc hematopoiesis 

The pathogenesis of the anemia is not well understood in its details 
All of the evidence suggests that increased erythrocjne destruction oc- 
curs, but the mechanism producing the blood loss is obscure Notably, 
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no lyac substances have been demonstrated either m vivo or in cultures 
The bone marrow is very active, the reticulocyte count high and poor 
hematopoiesis cannot be mvoked, save in a few cases and these appear 
to be secondary to the blood loss 

Very unfortunately animal experimentation is of little aid to us in 
connection with this problem, since Oroya fever can be reproduced 
only incompletely in an occasional rhesus monkey, and yet this animal, 
unsatisfactory as it is, is the best which is known This again is inex- 
plicable at present, for in the rhesus monkey, the verruga form of the 
disease caused by the very same orgamsm can be reproduced at will 
Such then is Oroya fever which we may now define as a febnle 
anemia of rapid evolution and high mortality caused by Bartonella bac- 
tlltfonms, and charactenzed pathologically by the distension of vascular 
endothelial cells with masses of parasites 

If the patient recovers from Oroya fever it is usually only to be 
attacked by the disease in its other form, verruga peruana, which we 
will now consider 

A patient with a profuse florid erupuon of miliary \errugas is an 
unforgettable sight Imagine, if you will, a person studded over with 
innumerable cranberries, the “bemes” varying in color from red to 
purple, and you will gather what a very stnking picture this is 

There is a considerable degree of variation and three types of \ er- 
rugas are distinguished according to size and situation, mlha^\^ nodular 
and “mulaire ” The miliary type projects above the surface of the skin 
and IS small, measuring about i cm in greatest diameter The nodular 
variety is more deeply seated in the skin and subcutaneous tissues, is 
larger, and does not at first project above the skin surface It may, how- 
ever, dunng the course of its evoluuon press against the skin and finally 
erode it, in which case it is known as a “mulaire” verruga from a re- 
semblance to a lesion seen in mules 

The three kinds frequently occur together and since the eruption 
takes place by successive crops, verrugas of all types and at all stages of 
development and regression may be seen on the same patient 

The eruption occurs on covered and exposed areas ahke The regions 
of predilection are the limbs and face, they are rarer on the genitalia 
and scalp They may occur on the mucosae and I have seen a patient 
■with a profuse skin eruption present entirely analogous papules on the 
tongue and d^e roof of the mouth where they later become confluent 
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Hom ei'^er, the numerous reports m the literature of “internal \ erruga” 
occurring in the spleen, heart, brain, and other organs should be re- 
ceived somewhat cntically, for there is no doubt that other lesions have 
been misdiagnosed as these internal \errugas 

The eruption persists from one month to two years The imhary 
lesions are the first to disappear, and unless infected leave no cicatnx, 
the mulaire verrugas persist longer and wnth these, scar formauon is the 
rule The accompanying signs and symptoms are not conspicuous There 
is some pam and fever and a moderate degree of anemia The prognosis 
IS good and uncomphcated verruga is very rarely fatal Qmte excep- 
tionally Oroya fever may occur after verruga and carry off the patient 

A generalized well developed verruga eruption has an extremely 
distinctive appearance The climcal diagnosis may be confirmed by the 
demonstrauon of bartonellae in the lesions and cultures from the blood 
are usually positive 

In sections there are three findmgs w hich typify the verruga nu- 
merous neiv^-formed small-cahber blood vessels, proliferated endothehal 
cells and Bmoitella The endothehal cells tend to occur in masses or 
islands lying in edematous connective tissue, the m hole bemg infiltrated 
by a vanable number of lymphocytes, plasma cells and polymorpho- 
nuclears The bartonellae are conspicuous bright-red bacillary or granu- 
lar structures when stamed by the Regaud-Giemsa techmque They are 
situated in the neighborhood of, or withm, endothehal cells The for- 
mation of rounded masses of bartonellae withm the vascular hmng cells 
leadmtT to distension of the latter, such as is seen m Oroya fever, is 
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altogether uncommon in verruga 

With these three features in mind it should be possible to distmguish 
\ erruga from the ma)orit>' of skin lesions w ith which it has been com- 
pared, such as secondary yaws, warts or molluscum contagiosum The 
resemblance of \ erruga to telangiectatic granuloma is said to be striking, 


bur bartonellae are not found m the latter 

The only real difficults^ arises u ith an entity know n as Bassew itz’s 
tumors, also called “angiofibroma cutis circumscrintum contagiosum” 
This resembles i erruga and in some cases objects W hich w’^ere called 
inclusions ha\e been obsen-ed It may be that some\^of these preudo- 
verrugas really are verrugas and, if this is the case thef\^the geographic 
distnbuuon of \ erruga may be far wider than we know^ it today 
Experimental verruga is easily produced in the rhesus)monkey and 
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the lesion almost exactly reproduces the one seen m man Successful 
inocula may be cultures, or verruga tissue, or tissue from Oroya fever 
Inexplicably enough, blood, even when it contams enormous numbers 
of organisms and is injected in large amounts, will almost mvariably 
fail 

These then are the two forms of Carrion's disease verruga and 
Oroya fever But in addition Bartonellosis may exist as an asymptomatic 
infection of no interest to the clinician perhaps, but of enormous im- 
portance epidemiologicall}’' In the ullage of CaUahuanca, where the 
disease is endemic, we undertook the first surveys to be made of the 
incidence of infection m the healthy population, using blood cultures 
for this purpose You have seen the type of house which exists there, 
It seems almost incredible that stenlc bacteriological work could be 
carried out m such surroundings But so it turned out, our contamina- 
tions, surprisingly, were very low and we found that about 10 per cent 
of the population w^ere earners of Bartonella Similar figures have smee 
been obtained by others From this and other data it appears that man 
IS the chief reservoir of Bartonella and since these earners are often per- 
fectly healthy, probably the chief transporting agent as well 

ConcemmgBaironellabacilltfonmssome data have already been pre- 
sented The organism bears a resemblance to the Rickettsia of epidemic 
typhus in its morphology and m its development within the cytoplasm 
of cells Bartosiella, however, can be propagated mdefimtely m cell-free 
medium The morphology in the blood has already been seen and it is 
here that v^anation is most marked, rods, coccoids and rings can all be 
observed, sometimes in the same patient 

The culture medium usually used is the semi-sohd agar containing 
rabbit serum and hemoglobin employed by Noguchi and Batastim m 
their pioneer work m 1926 In this medium growth is apparent m 10 days 
or so in a zone approximately i cm wide winch occurs about i cm 
below the surface 

Colomes may be macroscopic and appear as white rounded masses 
rarely larger than a millimeter in diameter, or the growth may be more 
scattered and appear as a famt halo Growth is optimal at P H 7 8 and 
at 28°C Of Its metabolic acavity in culture, the fact that it does not 
hemolyze red cells is perhaps the most interesting In tissue cultures 
Bartonella develops withm the cell cytoplasm and also extraceUularly, in 
the insect vector the locahzation is not yet defimtely knowti 
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Some stxams are motile and m connecaon with these, flagella have 
been described There are no spores nor capsules Reproduction takes 
place by bmary fission and there is no evidence of a complex life cycle, 
such as once was considered evidence of the protozoan nature of 
Bartonella 

Bartonellosis is an msect-transmitted condition The only proved 
vector IS the sand-fly or Pblebototnus In Peru it is the species verm- 
carum which is responsible and the peculiar epidemiological features of 
the disease are closely Imked to the biology of Phlebotonms vemicanmt 
This fly measures about 5 mm m length It is consequently quite small 
and will pass through the ordinary mesh mosquito netting The raised 
position of the wings while at rest is qmte characteristic Being whitish 
m color and smce it is seen chiefly at night, the term “ghost gnat” seems 
peculiarly appropriate Only the female takes blood 

In the mfected quebradas it is captured in the vicmity of human 
habitations Like man, the fly fears excessive dryness and both animals 
therefore gravitate to the more humid areas near the streams at the bot- 
tom of the valley 

The old report that verruga is contracted only at night in Peru is 
substantially correct These phlebotomi do not like light and are active 
only from dusk to shortly after sun-up I, and a great number of other 
investigators have spent time in the verruga zone, restricting our visits 
to day-light hours without becoming infected The fly can, however, 
be captured durmg the daytime by disturbmg it in its natural hiding 
places, such as caves and rock crevices 

The limitation of the disease to moderate altitudes is correlated with 
the distribution of the vector Above the upper limit, the night tempera- 
ture seems to be too low for the fly Below the lower limit, the humidity 
is probably not great enough These data ha\e been obtained in Peru 
where the most careful entomological investigations have been car- 
ried on 

On a basis of this information, the restriction of Bartonellosis to a 
limited area in South America was once explained, on the assumption 
that only Peruvian sandflies were good vectors However, this assump- 
tion was gratuitous, being completely unsupported by experiment In 
the late 1930’s an epidemic broke out in Colombia which was finally 
identified by Dr Patino Camargo as Oroya fever There, the epidemi- 
ology IS similar to that occurring in Peru, and Phlebotonms has been 
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taken in the bartonella area But from Colombia a fact of the very high- 
est importance has been brought to light 

This IS, that none of the phlebotomi incriminated in Peru has thus 
far been found, so that, although the common vector is not yet known. 
It seems altogether likely that it is not the same m Colombia as in Peru 
From this we may conclude that Barto7ie}la bacilhfor7!ns is not strictly 
limited in its insect host This datum further suggests that the epidemic 
took place by the introduction of Bartonella bactlltfmnns, possibly 
through earners, rather than by the acclimatization of infected foreign 
sandflies 

TTie question immediately arises as to the suitability of still other 
sandflies as vectors Since the species of these insects which feed on man 
are widely distributed throughout the world in tropical and subtropical 
areas, the question is not without its importance In the United States 
very recent investigations ha\ e shown that P blebotonnis is more widely 
represented than was known previously and at least one species, Phle- 
botonms diabohens, found in Texas, is a known human feeder 

This question has, so far as I am aw^are, never been attacked experi- 
mentally From our knowdedge of the biology of Bartonella bacilltfomns 
howeier, and by analogy wnth other insect-borne diseases caused by 
microorganisms, there is no reason to suppose that a number of species 
of Pblebotonmt w'ould not prove to be suitable vectors Certainly the 
data obtained from Colombia support this view And we also know that 
human carriers are capable of introducing Bartonella into hitherto unin- 
fected areas 

Concerning the possibility of spread, there is then no reason for 
complacency The factors which have limited the disease in the past 
appear to be first those natural environmental circumstances which have 
limited the distribution of phlebotomi and secondly the absence of 
mass movements of the infected populations 

Man very rarely found it possible or expedient to affect the phle- 
botomi adversely, although it should be admitted frankly that he has 
not expended any considerable effort in this direction As a result of 
this attitude, it is probably true that human activities have tended on 
the whole, toward extension of the disease where extension was pos- 
sible by the introduction of earners into phlebotomus-infected zones 
We have depended, it might be said, on Nature to protect us and Nature 
IS not obviously partial to the human species 
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In closing this presentaaon concerning Bartonellosis, I note an over- 
sight I have neglected to discuss the therapy of Carrion’s disease But 
this IS readily summarized, no effecnve euological treatment exists 

Afrtcan trypanosovnasts, the second disease to be considered this 
evenmg, has had a most notable retardmg effect on the development of 
Central Africa If it be considered that the Continent was kno^vn before 
Western Europe had felt the impact of Roman civilization and that 
Carthaginian traders were active on the "W^est Coast of Afnca, one can- 
not fail to be impressed Avith the contrast between the present develop- 
ment of Central Africa and that say, of the Americas, discovered so 
many centimes later 

This retarded development recognizes many causes chmate, disease, 
etc But the part played by the trypanosomiases of man and animals— 
not only by decimatmg human populations but through epizootics 
which have rendered animal husbandry difficult or impossible— is not 
easy to over evaluate 

Even today, after many years of sustamed effort directed against the 
disease, the morbidity it causes it still very considerable Thus m Gambia 
m 1936, 40 per cent of the m-paaents were affected with sleeping sick- 
ness, which caused 30 per cent of the hospital deaths The total number 
of cases is unknown, but a recent report from the League of Naaons 
states that 1,000,000 Afncan natives are under treatment and it is 
scarcely possible to make even an estimate of the number of undiagnosed 
cases 

We in the Americas are certamly fortunate that the sleeping sickness 
has never taken a foothold here The disease has been introduced and 
probably mnumerable times, at the time of the slave trade, but has 
never become endemic This, of course, was due to chance, not to fore- 
sight It so happens that the only known vectors which allow the try- 
panosomes to go through then complete cyclical development are the 
tsetse flies of the genus Glossma, which now exist only in Afnca 

However, such has not always been the case At one time the tsetse 
fly existed m the United States, for fossils of a long extinct species have 
been found in miocene deposits in Colorado That Glossma has died 
out in the Amencas seems clear, why they died out is not so evident, 
and whether if re-mtroduced they would be able to acclimatize them- 
selves IS completely unknown Among all these uncertamues, one thing, 
however, is known Glossma has been transported by air to South Amer- 
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ica, since dead tsetse flies hai e been taken in the pools of insects ob- 
tained after fumigation of airplanes making the South Atlantic crossing 
The possibility of the establishment of African trypanosomiasis m 
the Americas is remote It will not take place from the introducnon of 
infected individuals alone, it may take place should the flies ever become 
established and both flies and patients be present together 

In Africa, the only contment where the disease exists, it is very 
widespread, extending roughly from Dakar in Senegal to Angola on the 
West Coast, and from the Southern Sudan through Rhodesia in the east 
If the map be studied attentnely, it will be noted that strongholds 
of the disease are found along the great nver systems, the Congo and 
Its tnbutanes, the ^^olta, and so on 

This is so, because one of the chief vectors, Glosstnct palpalts, and 
some of the other vectors congregate along the rivers 

I was given a beautiful demonstration of how water fits into the 
epidemiology of sleeping sickness at a village in the Kasai region of the 
Belgian Congo situated on a small river wluch was one of the tributaries 
of the Congo The white planter had his home placed on a hill, less than 
a mile away from the river and almost never saw a tsetse fly there He 
considered the risk so shght, that although he had invested m an electric 
generating plant, a fngidaire, etc , he had never considered it necessary 
to install screens 

Yet, at the ford on the nver, the glossmas were abundant Now to 
travel from the village to the nearest city it was necessary to cross the 
nver, which was done in a dug-out canoe, handled by a native ferry- 
man One was no more than a few feet out when the tsetses began to 
appear in great numbers In the crossing, which took at the outside per- 
haps 5 mmutes, at least a dozen tsetses attacked the white missionary 
seated in front of me And on our landing on the opposite side we en- 
countered masses of the flies My companion, in a few minutes time, 
captured a dozen on my back, and probably missed as many more, and 
all the while I w'^as extremely actn e brushing still others off my sleeve, 
pant-legs, etc 

So much then for what the fly density may attain It seemed per- 
fectly clear that no one could spend any time at the nver wuthout und^ 
gomg the most senous nsk of being bitten, even when clothed But e 
natives, I remind you, were almost totally unclothed 

And for the natives a great deal of their activities w ere carried on at 
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the water’s edge There they bathed, there the washing was done— the 
mothers taking the children along so they could watch after them— and 
there the villagers went for their daily supply of water 

So you had what was almost an ideal situation— epidemiologically 
speaking— for transmission Infected persons, flies and non-infected in- 
dividuals juxtaposed and the same circumstances repeating themselves 
over and over again at almost daily intervals Cases of the disease were 
not yet frequent, but the local health ofiicer feared, and I think quite 
rightly so, that an explosive outbreak might occur at any time 

It IS frequently stated that the tsetse prefers black skins to white 
ones From my experience this is no cause for easiness Either the flies 
were misled by the dark color of my clothing, or their color perception 
was poor, but whatever the explanation, the continued attention of 
dozens of the flies was to me satisfactory evidence that the flies con- 
sidered me as succulent a dish as was to be found in the neighbourhood 
My own recent expeiience with sleeping sickness was obtained as 
member of an expedition organized under the joint auspices of Hansard 
University and The American Foundation for Tropical Medicine It 
derives chiefly from a stay in Liberia at the hospital of the Firestone 
Plantations Company at Harbel, where facilities were very kindly made 
available for my work, and from a visit to the Belgian Congo where 
an opportunity was offered to study a focus in the interior, and to be- 
come acquainted with the investigations carried out in the splendid 
central research Institute at Leopoldville 

Two of the signs and symptoms of sleeping sickness are conspicuous 
to everyone, the enlarged lymph nodes and the somnolence By reference 
to these, some idea as to its history may be pieced together As far as I 
have been able to learn, the earliest reference known is that of an Arab 
writer Al-Qualquashaudi, of the 14th century 

One strong impetus to its study was an economic one, and with the 
advent of the slave-trade it became realized— at least on the part of the 
shrewder traders— that natives with enlarged cervical nodes were a poor 
investment, since they v^ere likely to die on the long trip across the 
Atlantic It may n ell be that tHis clue was obtained from the Africans 
themselves, for m certain regions the natives practised exarpation of the 
enlarged nodes, apparently believing that the latter were the cause of 
the disease they accompamed 

From the middle of the 18th century on, various travellers mentioned 
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the disease and the name of one of these, Winterbottom, has been 
retained in the designation Winterbottom’s sign, to denote the enlarged 
cervical nodes 

One other of these travellers is of particular mterest and that is the 
journalist Stanley On his famous tnp in search of Livingstone, he or- 
ganized his party, obtained his carriers, etc in West Africa, and then 
proceeded cross-continent to the \icinity of Lake Victoria By many 
authorities, it is believed that the natives he brought with him introduced 
the disease into Eastern Africa, giving rise to the ternble epidemics 
which in certam areas of the lakes region destroyed two-thirds of the 
populaaon in eight years 

The important scientific discoveries were not made until after Afnca 
was carved up mto its vanous colomes 

In the 1890’s Bruce showed that “nagana,” an important disease of 
cattle and game, was caused by trypanosomes and earned by tsetse flies 
Forde and Dutton m 1901 and 1902 observed a peculiar case of 
pyrexia in a resident of Gambia, studied him carefully and discovered 
trypanosomes in his blood The latter year Castellam observed try- 
panosomes in the spinal fluid of somnolent persons Some of these 
patients also had the organism in the blood, which indicated the bond 
between the febrile and the somnolent forms 

The role of the tsetse, suspected by the natives, was proved by Bruce 
and Nabarro in 1903 However, it was not until the work of Kleine in 
1912 that It was clearly realized that the trypanosomes underwent 
cyclical development in the tsetse, that dunng a penod of their multi- 
plication they were non-infectious, but after various structural changes 
finally migrated to the salivary glands, where as the so-called metacychc 
forms they produced infection when mjected by the bite of the fly 
An early successful therapeutic agent was atoxyl, the pentavalent 
arsemcal synthesized by Pasteur’s great nval Bechamp Tryparsamide, 
synthesized by Jacobs and Heidelberger, and mtroduced into therap) 
by Louise Pearce, is an improvement and remains today one of the r« 0 
standard drugs used in this disease 

The other is a Bayer product, Bayer 205, known also as Antr}joI 
and Naphunde This is a non-metaUic drug similar to the benzidme 
dyes It IS very effective m the early stages of sleeping sickness an as 
Itself a highly interestmg history, bemg one of the few drugs v. 
has earned a place in politics as well as m therapeutics Its po tica status 
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came about as follows The drug was produced after the last war and 
the Germans, knowmg that they had something valuable, kept its com- 
position secret The reason for this was revealed when one of the men 
familiar with it gave an address, in which he stated that Bayer 205 
was the key to the successful colonization of Africa, that its structure 
should accordingly be kept secret and the only price to be accepted for 
Its revelation was the restoration of some of the colonies Germany lost 
during the last war This plan was not successful, for although the Ger- 
mans published enthusiastic reports on 205, the rest of the world wanted 
to test It themselves Fmally, in an impasse, the Germans furnished some 
for trial A small amount came mto the hands of the chemist Foumeau 
in Pans, who promptly synthesized it, pubhshed the formula and thus 
made it available to aU 

In regard to the disease, the first symptoms may result from the in- 
fecting bite Itself I have only seen one such case At the site of the bite 
a reaction was visible at the end of about 24 hours It mcreased dunng 
the next 24 to 48 hours and then consisted of a reddened edematous area 
about 3 inches in diameter, slightly raised and hot to the touch, but not 
pamful on palpation * 

At this time trypanosomes could be found m the area by puncture 
The lesion then regressed and at the end of a week was inconspicuous 
It IS said that this lesion may sometimes progress, become necrotic and 
persist for a long while 

From the time of the infectmg bite a variable penod intervenes be- 
fore complaints are voiced In Liberia, where the disease seems mild 
in type, this period may extend over several months and many of our 
patients were picked out because of enlarged lymph nodes when they 
stated that they felt perfectly weU Elsewhere, the progress is more 
rapid and fever is noted at the end of a few weeks 

The fever may be intermittent or remittent, but characteristically is 
very irregular It is said to be more common m whites The pulse is 
rapid and remains so during apyretic periods 

The enlargement of the lymph nodes is a sign of more frequent 
occurrence It rarely reaches the pigeon egg size, which, because of its 
photogenic qualities, is so often used m illustrations, and the nodes are 
ore often about i cm or 15 mm m greatest dimension They are at 
soft and succulent, later becoming hard and fibrous Wmterbot- 


Uninfected flies maj produce similar reactions in seUMti^e individuals according to some reports 
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tom’s sign consists in the swelhng of the posterior cervical nodes, the 
epitrochlears and supraclaviculars are also often enlarged These swollen 
nodes frequently contain trypanosomes, particularly at the soft and suc- 
culent stage, and puncture of these nodes is one of the pnncipal methods 
of diagnosis 

Skm erupuons are said to be frequent in whites My patients were 
all negroes and I did not obsen^e any skin eruptions Pruntus was com- 
mon, and is descnbed in sleeping sickness, but it was difficult to assign 
Its true cause, since a dermatitis, a form of craw-craw, believed to be 
caused by chronic infection with the itch-mite, Sarcoptes scabiei, was 
almost umversal Edema of the face or of the eyelids or about the hands, 
feet and jomts is common 

Such then are the signs and symptoms of the early stage of sleeping 
sickness At this time trypanosomes may be found m the blood and 
lymph nodes, they usually are absent from the spmal fluid Treatment 
instituted at this penod has a good chance of success, later the prognosis 
IS much more dubious 

From this stage the patient gradually passes into the period of 
nervous mvolvement 

Changes m the sleep pattern occur early At first it may be nocturnal 
insomnia with diurnal somnolence, and be somewhat difficult to assign 
to Its true cause Deep hyperesthesia is frequent, and the turning of a 
key in a lock my give nse to a pain which is hardly bearable 

Then, as time progresses, m periods varymg from a few months to 
a few years, the disease evolves and the patient presents the classical 
picture of sleeping sickness He is dull and apathetic, he comprehends 
poorly, he is disinchned to exertion and frequently goes to sleep even 
in the sunlight, and this sleepiness so masters him that he fails to awake 
even for the necessities of food and cleanlmess 

Upon examination, tremors of the tongue and fingers are frequently 
noted The gait is peculiar, often with shuffhng, but in general there is 
no paralysis There may be clonus of the ankle or patella Rombergs 
sign IS frequently positive Headache is a common complaint and fre- 
quently psychical changes manifested by delusions, hystena and attacks 
of mama are noted 

As the disease progresses, these symptoms become more marked, 
emaciation of extreme degree ^vlll occur if excellent nursmg does not 
prevent, bedsores form, the blood pressure falls and the patient passes 


away m coma 

The duration of the cerebral stage is from a fcM weeks to a few 
years 

These symptoms are frequently dissociated I recall distmctly a 
woman with trypanosomes and over a thousand cells in her spmal fluid, 
M'ho was bright, alert and responsive She did not sleep very much and 
gave no evidence of any psychical disturbance She did have hyperactive 
reflexes, an ankle clonus and Romberg’s sign, so that her complaint was 
that she walked badly Since I was interested in evaluating a hitherto 
unused drug, this patient seemed a most interesting case to try it on 
But to my great disgust, after the treatment was only half completed, 
her walking had so improved that she left the hospital and walked home 
The elements of the chnical diagnosis have already been given Tr}''- 
panosomes are found in the blood and lymph nodes m the early period, 
and since either may be negative, both should always be examined In 
the cerebral stage the parasites occur in the spinal fluid, but usually only 
after a significant rise in the cell count 

If all these examinations are negative, the inoculauon of guinea-pigs 
and rats may be essayed— it may, however, often be negative with strains 
of low virulence such as are found in Liberia 

Cultures, in which I am particularly interested, may be resorted to, 
but they are not yet suitable for routine use 

The earher the diagnosis can be established, the better the prognosis 
Treatment initiated in the early stages often cures the patient, in the 
cerebral stage not only are the trypanosomes more difficult to eradicate, 
thus requiring higher doses— a decided drawback with a toxic drug— 
but if tissue damage is too marked, it may not be possible to restore 
normal function Untreated cases almost always die, although there are 
some reports of spontaneous cures As pointed out before, there are 
variations in the severity of the disease in different areas 

I was not able to obtain any autopsy nssue in Liberia, and the fol- 
loMung pathological account is based on the reports of others 

Lesions of the lymph nodes and the central nervous system are those 
most constantly observed The lymph nodes are enlarged, particularly 
those in the posterior cenncal, epitrochlear and supraclavicular regions 
Microscopically, the follicles appear enlarged and an infiltrate is present 
composed of polymorphonuclear and plasma cells At times the so-called 
‘morula cells,” to be discussed subsequently, may be found Later the 
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nodes become sclerotic and there is marked grow th of connective tissue 

The brain is the site of a widespread encephalitis, found in both the 
ivhite and grey matter, wuth e\tremely marked infiltration around the 
vessels This perivasculantis is distinguished by the predominance of 
plasma cells which is said to be greater than that observed m any other 
infection In addition to plasma cells the infiltrate is said to be com- 
posed of neuroglial and microglial elements mixed wuth macrophages 
of meningeal and monocytes of vascular origin The vessels themselves 
show some swelling of the endothelium, but no endarteritis or throm- 
bosis 

In addition to the perivascular infiiltration, the presence of the so- 
called “morula cells” of Alott in considerable numbers is characterisac 
These are derived from plasma cells and are now thought to be idenncal 
inth Russell bodies, which they very much resemble Accordingly, 
while they are characteristic of sleeping sickness, they are no longer 
thought to have any specificity 

The meninges are sometimes thickened and usually show a wide- 
spread perivascular inflammatory lesion similar to that described in the 
brain 

Trypanosomes can be demonstrated in sections after fixation with 
alcoholic sublimate and staimnor wuth Giemsa’s solution accordinor to 

O 

Wolbach’s technique For certain authors the organisms are present m 
the brain and with sufficient constancy to suggest a direct cause and 
effect relationship to the lesions, but this is by no means a universaOv 
held opinion The problem does not appear to have been studied \erv’^ 
exhaustively in man, and it would seem that here is a situation where 
collaboration between microbiologists and neuropathologists might be 
fruitful 

The trypanosomes of African sieepmg sickness are flagellate organ- 
isms readily detectable in blood or lymph node fluid by their acme 
movements 

The only human parasite with w'hich they are likely to be confused 
is Trypanosmm cruzi^ which causes the so-called “Amencan tr^qiano- 
somiasis,” or Chagas’ disease But Trypanosoma cnizt is morphologically 
different, has an intracellular tissue stage m man, is readily cultnated 
and has a quite different vector 

The African trypanosomes readily become arsemc-fast and it is 
known that this drug resistance persists after passage through the flv 
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It IS easily understood therefore how an arsenic-fast strain may be found 
in certam areas, and accordmgly why dosages of arsemcals used m 
treatment may vary considerably from one region to another 

An mtermmable, and to my mmd tiresome and fruitless discussion 
has been carried on for years as to whether more than one species of 
trypanosome is involved m sleepmg sickness Everyone agrees that 
Ti ypanosoma gctmbiense is a good vahd species, but they are not agreed 
about Trypanosoma rhodesteiise, which does differ biologically, but not 
morphologically Since there is no common agreement amongst proto- 
zoologists as to the vahdity of biological species, the discussion is likely 
to rage unabated indefimtely It may be noted, however, that the umcists 
do not push their argument to the logical extreme and identify the 
human trypanosomes noth a morphologically indistmgmshable organism 
Ti ypanosoma bmcet, which does not infect man They are nght, it 
seems to me, on a basis of convenience, and for the same pragmatic rea- 
son I believe Trypanosoma ihodesiense should receive a separate desig- 
nation, whether that be of specific rank or not, is of far less importance 
The epidemiology of the disease mvolves chiefly man and the fly 
Man is the important resenmir of the infection it seems, wild ammals, 
such as the sitatunga antelope (Tragelaphus spekei), playing a subsidiar}^ 
role m this respect However, the fact that a domestic animal, the pig, 
may harbor the infection and be capable of mfectmg flies, is of consider- 
able interest m those regions where hog-raismg is common 

Wild animals do play a part m furmshmg nourishment to the flies 
which are qmte catholic m their tastes Many authors, impressed with 
this fact, have proposed widespread destruction of game to control the 
flies, but, in the absence of protection of man, this measure may have 
just the contrary effect from that intended 

The anti-fly measures which have been used are innumerable, and it 
would seem that almost no method was too fantastic not to have had 
some proponents The great Robert Koch, for example, impressed ivith 
the fact that Glossina would feed on crocodiles, proposed the sys- 
tematic destruction of crocodile eggs as a means of controlhng the flies 
m Africa 

Actually the methods m use have to vary according to the Glossina 
they are directed against While a number of species are good vectors, 
they can be classified roughly mto the hygrophile group exemplified by 
Glossina palpalis, which is found in the vicimty of water, and the 
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xerophiJe group, such as Glosstna 7?iorstta7it, which can live under much 
drier conditions 

Clearing vegetation along river banks, particularly at fords, village 
sites and other places of congregation has proved effective against Qlos- 
sina palpahs Against the forest and savannah species, resettlement of 
villages m burned over areas, which are subsequently put under cultiva- 
non, has been beneficial 

For the protection of the individual, a development in the last year 
IS of more promise than anythmg which has happened in a very long 
time 

Tins IS a method of chemo-prophylaxis ongmated and now under 
study in the Belgian Congo van Hoof and his collaborators studied the 
effect on African trypanosomiasis of Pentamidme, a new drug non 
commg into use m kala-azar In treatment it was not superior to drugs 
already in use But carrying their expenments further, they noted that 
in animals, single injecnons would confer protection against the flv- 
bome disease, this protecaon extending over many months 

The method was extended to man, first with laboratot}’’ expenments 
on two volunteers These men received a single intramuscular injection 
of Pentamidme and then infected flies were fed on them every 2 or 3 
days for about a year, until the men became positive This took 295 
days for one man, the other did not become positive until iz months 
after the mjection Both of these men were blood positive, the cerebro- 
spmal fluid was exammed m one at the end of the experiment and found 
normal 

At the time I was in the Congo, that is, m June, the early results of 
the first field trial were knotvn The results indicated that protecaon 
was obtained from a smgle mjecaon of 2 to 3 miUigrams of Pentamidme 
per kilogram of weight for a period of 6 months Given intramus- 
cularly, the drug was not notably toxic and the protecave results 
obtained were markedly superior to those given by Bayer 205 

The method is too new as yet, and has been tned on too few people 
for any firm conclusion to be dratvn as to its value But should the 
promise of effecave mass prophylaxis, following a smgle mjecuon e\er\ 
SIX months, be kept, it may well change the whole complexion of the 
sleeping sickness problem m Afnca 

Another recent discovery of mterest is that pyrethrum is an effecave 
tsetse repellent A preparaaon m a vanishing cream base pre\ented 


THE BULLETIN 


670 


tsetses from biting for penods varying from 2 to 6 hours, depending 
on the rate of perspiration Repellent is perhaps not quite the right 
word, for the flies alighted readily enough, but did not take blood 
Pyrethrum, it thus seems, can be of senuce in individual prophylaxis 

The treatment remains what it has been for some time Bayer 205 
and tryparsamide, given either separately or more often nowadays, in 
succession The usual treatment consists of a course of Bayer 205 to 
total 10 grams, i gram being given intravenously once or twice weekly 
Then after a two-week rest tryparsamide is administered— 1 gram the first 
dose, then 2 grams, once or twice weekly to total 15 to 25 grams, or 
more, depending on the response 

New developments in therapy comprise several arsemcal com- 
pounds which now past the experimental stage, have been tried clini- 
cally One of these is Melarsen oxide, a mvalent arsenical compound 
The initial results which my patients showed were encouraging, the 
drug is effective m both the blood and cerebral stage and appears to be 
relatively non-toxic But in a chronic disease, such as trypanosomiasis, 
results can only be judged after years of careful study, and whether 
Melarsen oxide presents advantages over drugs now in use, is not yet 
known 

The amidine compounds are being used prophylactically as I have 
described, their use in therapy is on the wane 

As for penicillin and the sulfonamides, unfortunately sleeping sick- 
ness IS one of the diseases in which they have produced no spectacular 
effect 

In closing, I wish to express the hope, that by pointing out certain 
unsolved problems in the nvo diseases discussed tonight, that this 
presentation may serve in some sort as a stimulus to the investigation of 
those tropical conditions which soon now will come to your notice 
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